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Introduction 

The epidemics of cardiovascular disease (CVD), Type II diabetes, and obesity generate a major 
share of the preventable costs of American health care. Currently, the American health care 
market place does not support preventive care that would save lives and costs associated with 
these problems. Healthcare costs are predicted to rise from 16% of the US GOP in 2005 to 30% 
of the GOP by 2025 if we fail to invest in prevention. Molecular biology is providing new 
information on key processes that have the potential to greatly improve preventive cardiac and 
metabolic health. The primal)' mission of the Military Molecular Medicine Initiative (MMMI), a 
congressionally-supported military-civilian collaboration between Walter Reed Army Medical 
Center (WRAMC) and Windber Medical Center (WMC)/Windber Research Institute (WRI) is to: 
1) Teach, implement and study lifestyle changes added to "best" medical practices that promote 
cardiovascular health; 2) Identify patients at risk earlier by characterizing CVD at the "molecular'' 
disease stage and identifying biomarkers predictive of subclinical CVD; and 3) Relate 
genomic/proteomic changes to the evolution of CVD risk factors in response to lifestyle changes 
in an effort to prevent, arrest or reverse CVD. Within these objectives, the MMMI will include: a) 
a comprehensive and innovative CVD risk factor assessment in the military beneficiary 
population; b) advanced imaging methods for quantifying numerous aspects of heart health in 
military and other populations; c) an optimal healing environment for CVD patients; and d) an 
integrated statistical analysis of clinical and molecular data to identify patterns of CVD risk 
factors that will allow a unique and intensive collection of data at the clinical and molecular 
levels for heart disease, but with applicability and relevance in patients with other chronic 
diseases such as cancer, diabetes, metabolic syndrome and obesity. The heart disease data 
base will provide the ability to find novel disease markers, new treatment approaches, and 
provide a unique venue for future research. 

Body 

Task #1: Complete data analysis of "Non-Invasive Coronary Arter~ Disease Reversal" 
(CADRe) Study Protocol conducted at WRAMC. 

Status: Final cohort of study participants completed the study intervention in April 2005. Major 
data analysis has been completed with development of manuscripts in progress. Planned 
publications are as follows: 

Background: Over 25 years ago, Dean Om ish began pioneering efforts to demonstrate that 
lifestyle change (ultra-low fat vegan diet; yoga as a stress management technique; aerobic 
exercise; group support) could be an effective alternative to medications and revascularization 
procedures for CHD patients. Ornish's initial 30-day study of 10 CHD patients, who participated 
in the diet and stress management interventions within a residential setting 1, demonstrated 
increased treadmill time as well as reduced anginal episodes, blood pressure, premature 
ventricular contractions and lipids. These findings were confirmed in a similar 24-day study that 
compared CHD patients in the lifestyle intervention (n=23) with those receiving customary care 
(n=23): 44% increase in treadmill time; reductions in angina (91 %), total cholesterol (21% ). 
triglycerides (15%) and HDL cholesterol (17%).2 The Lifestyle Heart Trial3 added an aerobic 
exercise component and was designed to assess long term maintenance of the comprehensive 
lifestyle program outside a residential setting along with its impact on myocardial perfusion and 
angiographically-determined progression of CHD. Although randomization assignment was 
known by subjects prior to consent, there was an intervention (n;;;;28) and control (n=20) group 
in this study. At one year, 82% of the intervention group (n=22) had a measurable regression of 

3 
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lesion severity, contrasted by lesion progression in 53% of controls (n=19). The intervention 
group had a 91% decrease in anginal frequency compared to a 165% increase in the control 

group. Positron emission computed tomography (PET) scans showed improved myocardial 

perfusion in the intervention group, as opposed to a significant progressive worsening in the 
contro1s.4 At five years. statistically significant improvements in the intervention (n;;;;2Q) versus 

control (n=15) group were lower weight, smaller coronary lesion diameter, and fewer cardiac 

events. although the impact of the intervention on weight and lipids was diminished compared to 

results at one year.5 The Ornish Program subsequently has been implemented in several US 

sites as the Multi-center Lifestyle Demonstration Project with three- month and one-year results 

in 342 CHD patients showing improvements in several CV risk factors.6 

Hypothesis: An intensive, multi-component, lifestyle intervention will favorably impact CVO risk 

factors and CHD symptoms in military health care and rural community populations. 

Study Design/Purpose: This prospective, non-randomized, single-arm (treatment), observational 

trial, in which each individual serves as his/her own control, comparing outcomes to baseline data 

was conducted to determine if comprehensive lifestyle changes (low~fat vegan diet supplemented 

with soy, moderate aerobic exercise, stress management, and group support) can slow, stop or 
reverse the progress of coronary artery disease. Several efficacy and feasibility outcomes were 

assessed in this study. 

Efficac.x. 
Anginal frequency and New York Heart Association (NYHA) class 
Carotid plaque thickness change at 1 ~year (Since April 2001) 
Cardiovascular fitness, measured in metabolic equivalents (METS) 
Standard biochemical markers (blood lipids, glucose) 
Emerging biochemical markers (C-readive protein, fibrinogen, homocysteine) 
Body composition (weight, BMI, % body fat) and blood pressure 
Psychosocial profiles (hostility, depression, stress, perceived support, quality of life) 

Feasibility 
Study completion rate 
Adherence rates- overall and for individual study components 

Subject Enrollment and Demographics 
Enrollment goal of 200 subjects was reached in April 2004. A total of 714 subjects were 

screened to enroll the 13 study cohorts between February 2000 and March 2004. The final 

cohort of subjects completed the 1-year study in April2005. Fifty-six subjects (28%) withdrew 
from the study, the majority within the first 3 months. See Figure 1 for study subject distribution. 
Of those subjects who withdrew, the majority of subjects (64%) withdrew from the study for lack 
of commitment to the program; 27% became ineligible during the screening process, and; 9% 

withdrew due to military separation or reassignment. A high dropout rate was anticipated with 
this study. 

4 
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Figura 1. study subjaaoisposition 

Of those 144 subjects completing the year long study, t e mean age was 60.6 ± 9.7 with a 
range of 36 to 80 years old, 29% were female, and 16% were from minority groups. Sixty-eight 
percent had documented coronary artery disease (CAD . Of those with CAD, 82% had at least 
one revascularization procedure (bypass surgery or angioplasty). Additionally, 67% of the 
subjects suffer from hypertension, 18% were diabetics and 761% were taking cholesterol
lowering medications at enrollment. Of the subjects wh1 completed the study, 15% were active 
duty, 63% were retired from the military services, and 2J::% eligible family members. Differences 
between demogr:aphic and baseline characteristics of al~ enrolled subjects as compared to study 
completers is displayed in Table 1. At baseline, study cdmpleters were overweight (BMI = 29.8 :t 
5.8; weight ;;;;:198 ± 48 lbs) with 48% of subjects conside~ed obese (BMI > 30). Subject fitness, 
as measured by peak MET level achieved on maximal tteadmill testing (9.5 :t 209) was average 
for this age group.7 As compared with the average US diet, the typical subject's baseline diet 
was characterized as low fat (23.9% of total calories).8 

Table 1. Demo ra 

Age (years) 
Male(%) 
Caucasian (%) 
BMI (kg/m2) 

Fitness (MET Level) 
Dietary Fat (%) 
CAD{%) 
HTN (%) 
Diabetes(%) 
Hyperlipidemia(%) 

*n=187;n,.137 

Enrolled 
(n=200) 

59.7 ± 9.9 
70.5 
80.0 

29.8 ± 5.9 
9.4 ± 2.9 (n=187) 

25.0 ±. 9.6 (n=162) 
63.5 
66.5 
20.0 
93.0 

5 

1-Year Completers 
(n=144) 

60.6 :t 9.7 
71.5 
84.0 

29.8 ± 5.8 
9.5 ± 2.9 (n""137) 
24.1 :t 9.4 n=129) 

68.1 
67.4 
18.1 
95.8 

p 

0.04 
0.61 
0.04 
0.89 
0.67 
0.01 
0.04 
0.74 
0.32 
0.02 
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Subject Adherence: 

The study intervention consisted of an ultra low fat diet (<1 0% total calories as fat; 5-10 mg 
cholesterol/d. soy and legumes as the protein source. limited nonfat dairy products, 35M50 
grams of fiber, and >5 servings of fruit and vegetables daily), moderate aerobic exercise (180 
min/wk), group support, and stress management practice (60 min/day). Attendance at group 
support was not measured for this study. Participants provided dietary food pattern, structured 
exercise activity and stress management practice activity data daily via a Health Questionnaire 
at baseline and a weekly adherence log over the course qf the study. Exercise and stress 
management activity time data for the 3-month follow-up time was calculated using the mean 
scores of study weeks 8-12; 1-year data was calculated using the mean score of study weeks 
39-52. Total fat grams and cholesterol (mg) data was obtained through periodic 3-day food 
records analyzed with Nutritionist V software (Version 2.2; First DataBank, San Bruno, CA) at 
baseline, 3 months (closest to week 12) and 1-year (closest to month 12). 

Data throughout the study has shown that study subjects are able to make and maintain 
comprehensive changes in nutrition and lifestyle both in the short and long term (Table 2). 
Subjects were able to achieve significant changes in diet, exercise and stress management 
goals by 3 months and largely sustained at one year . 

. Table 2. Study Intervention Adherence at 3 Months and 1 .. vear 

Exercise 

3 Month 
(n~166) 

Min/wk 200.0 ± 80.8 
%Study Goal 111.1 :1:44.9 

Diet" 
%Study Goal 91.9 ± 9.8 

Stress Management 
Minlwk 294.2 ;t 112.6 
% Study Goal 70.0 :t 26.8 

Overall Adherence (%)"' 91.1 :t: 22.2 
Values are mean :1: SD. Other than diet, %adherence is not capped at 100%. 
"'3 month N=165; 1-year N~::134. 

Outcome Data: 

1-Year 
(n=144) 

170.6 ± 80.3 
94.8:1:44.6 

88.5 ± 15.3 

243.0 ± 155.4 
57.9 ± 37.0 
81.3± 24.2 

The number of participants enrolled in this study with a history of angina has been extremely 
limited. As a result. meaningful data analysis of angina frequency as the primary endpoint will 
not be performed. 

Measurement of carotid intimal media thickness (CIMT) at baseline and 1 ~year as a 
surrogate marker for subclinical atherosclerosis was conducted on subjects beginning April 
2001. Baseline and 1-yr data were analyzed on 60 subjects (mean age: 58.5 ± 9.5 years). 
Data analysis, using the Wilcoxon Signed Ranks Test, showed no significant changes in the 
mean thickness (0.731 vs. 0.720; p=0.324). However, a sub analysis was performed to 
determine.the overall change in CIMT and the relationship between CIMT change and 
number of healthy lifestyle measures achieved (range 0- 5) in a 5-component Heart Health 
Index (HHI): BMl < 25 kg/m2 , exercise~ 150 min/wk, BP<140/90 mmHg, LDL Cholesterol 
(LDL-C) < 100 mg/dl, fiber intake> 25 g/day. The change (-0.011 ± 0.118 mm) between 
CIMT at baseline (0.731 ± 0.151 mm) and 1-yr (0. 720 :t 0.129 mm) was not statistically 

6 
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significant (p~ .48, paired t-test) (Figure 2). From comparable baseline values, CIMT 
progression differed significantly between participants with a 1-year HHI Score 2:3 (n:::::43) 
and those with a HHI Score< 3 (n;;;17): .CIMT change ~0.030 ± 0.114mm vs. +0.038 ± 
0.118mm; p=0.04 by one-way ANOVA (Figure 3). 

0.732 

0.721 

0.728 

'E u24 s. 
~ u 0.722 

0.720 

0.7111 

0.711 

0.714 

Figure 2. CIMT Mean Change (Baseline vs.1-Yr) 

Baseline 

Figure 3. Comparison of CIMT Mean Change by HHI Group 

Baseline 1·Year 

7 
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Modest heart healthy lifestyle changes, particularly a reduction in daily consumption of dietary 
fat, an increase in dietary fiber and daily physical activity, have been shown to significantly 
impact body composition, blood pressure and serum lipids and certain inflammatory markers. 
Study subjects who completed the initial 3-months (Phase 1) of the study (n;:;166) were able to 
achieve significant improvement in levels of virtually all of the measured CV risk factors (Table 
3A). Data analysis, comparing 3 month to baseline, using the paired t-test or Wilcoxon Signed 
Ranks Test was conducted on all major outcome variables. Subjects had an average weight 
loss 14 lbs. (7%) with 9% loss in body fat. Physical fitness increased 21% after 3 months of 
structured activity (200 ± 81 minutes/week) and systolic and diastolic blood pressure were 
improved to a normotensive range. Although 72% of the 3-month completers were on stable 
statin therapy, subjects received additional benefits from lifestyle change and conferred 
significant reductions in total cholesterol (13%) and LDL-cholesterol (16%). Despite significant 
dietary changes (decreased fat, increased fiber) and increased physical activity, a 12% 
reduction in HDL-cholesterol (49.3 ± 15.9 vs. 42.2 :1: 10.7, p<0.0001) was noted from baseline. 
Triglycerides remained unchanged. No significant changes were seen in C - reactive protein 
(CRP) or lipoprotein-a, whereas, fibrinogen levels increased 5% and homocysteine levels fell by 
2%. 

Table 3A. Major Outcome Variables in Phase 1- Studl Come,leters 
Baseline 3 Months Chan~e p 

Bod:r: Comeosition & Fitness 
Weight (lbs} (n=165) 199.9 ± 50.4 186.2 t 45.1 -13.7 ± 9.8 <0.0001 
BMI (kg/m2) (n==165) 30.0:1:6.1 28.0 ± 5.4 -2.0:1: 1.4 <0.0001 
% Body Fat (n=162) 28.1 t 8.1 25.6:1: 7.9 -2.5 ±3.0 <0.0001 
MET Level {n~154l 9.5 ±2.9 11.0;1:3.0 1.6:1: 1.7 <0.0001 

Blood Pressure (n=166l 
Systolic (mmHg) 128.5 ± 16.3 120.7 ± 16.0 -7.8 ± 16.4 <0.0001 
Diastolic (mmHg) 74.1 ± 9.7 67.8 t 9.0 -6.2 t 11.0 <0.0001 

Ll~lds (mg/dL) (n=166} 
Total Cholesterol 179.8 ± 41.1 153.3 :1:37.1 -26.5:1: 31.9 <0.0001 
LDL-Cholesterol· 104.8:1:30.6 86.4±25.8 -18.5 ± 22.0 <0.0001 
HDL-Cholesterol 49.3:1: 15.9 42.2:1: 10.7 -7.0± 9.8 <0.0001 
Triglycerides 156.8 ± 93.7 166.1 ± 103.3 9.2 ± 91.1 0.193 
TC/HDL 3.9 ± 1.1 3.8:1: 1.1 -0.1 :1:0.8 0.127 

Inflammatory Markers {n!:!166} 
C-Reactive Protein (mg/L) 3.3 ±4.2 2.9±3.5 -0.4± 3.9 0.164 
Homocysteine (umol/dl} 9.3:1:2.7 8.8±2.6 -0.5± 2.2 0.006 
Fibrinogen (mg/dl) 383.6 ± 77.9 397.4 ±85.6 13.8 ± 67.4 0.009 
Lp (a) (mg/dL) 41.2 ± 46.6 42.8± 50.5 1.6 ± 19.9 0.297 

Nutritional Values {ne!146) 
Total Kcal 1705.0 ± 560.1 1699.0 ± 407.8 6.0 ± 569.1 0.899 
%Fat 24.5:1:9.5 8.8 ±2.5 -15.7 ± 9.4 <0.0001 
%Carbohydrate 56.0 ± 11.5 73.3 :t 4.8 17.3 ± 11.1 <0.0001 
%Protein 17.6 ;I: 4.2 16.4 ;t 3.1 -1.2 ± 4.5 0.002 
Fiber {Sida:tl 24.0 + 12.8 49.0:1:17,8 25.0 ± 17.1 <0.0001 

Values are mean ± SD. 

8 
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Results of the major outcomes variables for baseline, 3 months and 1-year in study completers 
(n;;:144) are presented in Table 38. Data analysis, comparing 3 month and 1-year to baseline, 
using the paired t-test or Wilcoxon Signed Ranks Test was again conducted on all major 
outcome variables. Measures of obesity including weight and BMI declined 6%, percent of body 
fat was reduced by 9%, levels of total cholesterol were reduced by 14% and LDL-cholesterol 
decreased 17%, systolic and diastolic blood pressure dropped 6% and 7% respectively and 
measures of physical fitness increased by 22%. Dietary fat was also dramatically lower by 57% 
and dietary fiber increased by 131%. Despite these positive changes. a 16% increase in serum 
triglycerides and 13% reduction in HDL:-cholesterol were seen although not statistically 
significant. A 5°/o increased in serum fibrinogen and a 3% reduction in homocysteine were noted 
at 3 months, however, no significant changes were seen in levels of CRP or lipoprotein-a. 

At 1-year. subjects were able. to maintain weight and BMI reduction and percent body fat 
continued to improve to 10%. Physical fitness levels continued to improve to 24°/o from baseline 
assessment. Systolic and diastolic blood pressure levels increased slightly, but still lower than 
upon study entry. Levels of serum total cholesterol and LDL-cholesterol regressed slightly to 5% 
and 8%, but still remained lower pre-intervention levels. Triglycerides returned to baseline levels 
and the HDL-cholesterol depression seen at 3 months improved by 1-year (-7.3 ± 10.1 vs. -1.9 ± 
7.5, p=0.002). Although lipoprotein-a was stable over the course of the study, significant 
improvements were seen in CRP, homocysteine and fibrinogen. 

Subjects with documented CAD improved their assessed New York Heart Association 
(NYHA) functional class as a result of active participation in a regular and monitored 
exercise program. The NYHA functional Class was analyzed using the Wilcoxon Signed 
Ranks Test. Seventy-four percent of CHD study completers were assessed as having a 
NYHA Class I (no physical limitations) with the remaining 26% assessed as either Class II or 
Ill (slight to marked physical limitations) at baseline. When comparing NYHA functional class 
at baseline to 12 months, 80% maintained their functional class and 17% improved by 1 
grade at 1~yr (p:;:0.003). 

Given improvements in CV fitness and NYHA functional class, positive changes in overall 
physical health as measured by serial SF-36 Physical Component Scores (PCS) could be 
anticipated. The SF-36 PCS was analyzed using paired t-tests comparing 3wmonth and 1-yr 
to baseline in both Phase 1 completers and study completers (See Table 4A & 48). In 
Phase 1 completers (n;;165) who completed the SF-36, scores improved from 45.2 ± 9.1 vs. 
47.7 ± 9.4. p<o.ooo1. Analysis of all study completers (n=140) showed continued 
improvement over the course of the study from baseline assessments. 

9 
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% Carbohydrate 57.0±11.1 73.4 ± 5.0 16.5 ± 10.1 <0.0001 72.5 ±4.9 15.6 f 10.6 <0.0001 

%Protein 17.3 ±3.7 16.1 ± 2.9 -1.2 ±4.0 <0.004 16.0 ± 2.4 -1.3±3.8 <0.001 

Fiber (g/day) 26.3 ± 13.2 51.6 ± 16.6 25.3 ± 15.9 <0.0001 47.9 ± 15.5 21.6±16.1 <0.0001 

~wilcoxon-Signed Rank Test: Values are mean± SD. "'0 
D 
(j) 
JTI 

I-> 
(S) 
-........ 
.p. 
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Psychological assessments of depression, hostility, stress and mental health functional status 
were collected on study subjects at baseline. 3 month and 1-yr. Results of paired t-tests. 
comparing 3-month and 1-year to baseline assessments, are outlined in Table 4A & 48, for both 
Phase 1 and 1-yr study completers. The Center for Epidemiological Studies Depression Scale 
(CES-D) scores ~16 are considered positive for the presence of depressive symptoms and 
scores ~23 suggest the presence of clinical depression. Enrolled subjects had a mean baseline 
CES-D score of 8.0 ± 7.3. In Phase 1 completers. 89°/o had CES-0<16 and 58 in 74% of those 
participants. In study completers, CES-D scores significantly improved (P<0.0001) over the 1-yr. 

A hostility score, as measured by the modified Cook-Medley Hostility Scale (CMHS), of 16.5 in 
women and 18 in men are considered "red" flag scores. Baseline scores of enrolled subjects 
were low (7 .8 ± 4. 7) with 188 participants having scores of 16.5 or below with over 70% of those 
participants with scores :5_9. In study completers, hostility scores significantly improved over the 
course of the study (P<0_0001) with improvements at both 3 months and 1-year. 

Perceived Stress Scale (PSS) scores ?,18 are considered high and would trigger a clinical 
action. Fifty-nine percent of enrolled subjects had a PSS score ~12 with a mean score of 11.6 ± 
7.2. Significant improvements in PSS scores were seen in Phase 1 completers (p<0_0001) and 
study completers at 3 months (p==0.001) and 1~yr (p<0.0001). 

Overall improvements seen by study participants in the above psychological assessments 
should manifest overall improvement in mental health as measured by serial SF-36 Mental 
Component Scores (MCS). A score of s41 is considered severely impaired. Enrolled subjects 
reported a baseline mean MCS score of 52.2 ± 9.8. Phase 1 completers showed a +1.7 ± 8.7 
(p::l0.013) improvement in functional mental health. Study completers also showed a significant 
improvement (+2.4 ± 9.1, p~0.003) from baseline to 1·year. 

Table 4A. Pslcholosical Survel Scores in Phase I ~ Studl Comeleters 
Baseline 3 Months Chan~e p 

Center for Epidemiological Studies-Depression Scale 7.5 ±6.8 6.4 t 7.3 -1.2±6.1 0.017 
(CES-D) (n=165) 
Modified Cook Medley Hostility Scale (CMHS) 7.5 ±4.6 6.8:1;4.8 -0.8± 3.3 0.005 
(n=165) 
Perceived Stress Scale (PSS) (n=164) 11.5:1:6.8 9.4 ± 6.2 -2.1 ± 6.2 <0.0001 
SF36 Physical Composite Score (PCS) (n=164) 45.2 ± 9.1 47.7 ± 9.4 2.5 ± 7.6 <:0.0001 
SF36 Mental Com~osite Score (MCS~ (n=164~ 53.0 + 9.2 54.8 ± 8.5 1.7 ± 8.7 0.013 

Values are mean ±SO. 

Table 48. Psychological Survey Scores in Study Completers 

Change Change 
Baseline 3 Months from p 1-Year from p 

baseline baseline 
CES-D (n-141) 7.6 ± 7.0 6.3 ± 7.5 -1.3:1:5.8 0.009 5.2 ± 5.9 -2.4:1: 6.3 <0.0001 
CMHS (n"'141) 7.4 ±4.6 6.9 ± 4.9 -0.5 ± 3.1 0.054 6.1 ± 4.6 -1.3 ± 3.6 <0.0001 
PSS (n=139) 11.5±6.9 9.8:!: 6.4 ·1.7±6.1 0.001 8.4 :1:5.5 ~3.1 ± 6.4 <0.0001 
SF36 PCS 45.3 ± 9.3 47.8 :1; 9.3 2.5± 7.2 <:0.0001 48.3 ± 9.9 3.1:!: 7.9 <0.0001 
(n=140) 
SF36 MCS 52.9:1:9.3 54.1:!.: 8.9 1.2 ± 8.6 0.095 55.3 ± 7.8 2.4 ± 9.1 0.003 
n"'140 

Values are mean ± SD. 
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Adverse Events 
All adverse events are submitted and adjudicated by the WRAMC HUC and USUHS Office of 
Research after review by both the Principal Investigator and Medical Monitor. Over the course 
of the study, 135 adverse events occurred over the course of the study including one death as a 
result of a massive right hemisphere hemorrhagic CVA. This death was not attributed to the 
study intervention. There were 4 adverse events that were a direct result of the study and 
potentially life-saving (i.e. screening cardiac stress testing resulting in a revascularization 
procedures) and 2 that were potentially related to the study. Table 2 below summarizes the 
adverse events as either cardiac or non~cardiac. 

Table 5. Summary of Studv Adverse E t ven s 
Adverse Event # of l;~sodes 

Death 1 
cardiac related hospitalizations I ER visits I Cardiac 69 
catheterizations with or without Interventions 
Non-cardiac related hospitalizations/ER visits 65 

CONCLUSIONS 

Our findings show that in a population with stable coronary heart disease or coronary risk 
factors, participation in an Omish lifestyle modification program results in substantial 
improvements of body composition, blood pressure. and fitness as well as total and LDL 
cholesteroL Some of these changes rival what is observed with pharmacological treatment. 
Data analysis has confirmed the Ornish Program's overall efficacy for coronary risk factor 
reduction and inflammation in participants who are adherent. However, recruitment and 
retention was difficult: only 28% of individuals screened (n;::;714) subsequently enrolled in the 
study and 28% of these highly motivated enrollees dropout of the study, the majority within the 
first three months. 

Our results demonstrating the impressive physiologic and psychosocial impact of this 
lifestyle intervention may translate into favorable long-term outcomes for our study 
participants. Although analysis of the available CIMT data does not seem to suggest a 
significant change·in measurable atherosclerosis of a small subset of participants, changes 
may exist when this data is further explored with number of achieved healthy lifestyle 
measures as covariates. Participation in an intensive lifestyle intervention program with 
achievement of CV health measures appears to promote carotid atherosclerosis regression 
while less successful participation results in atherosclerosis progression. This information 
may be useful in encouraging individuals to adopt healthy lifestyle changes. 

There is a consistent finding of HDL depression. Marshall et al9 relate an ultralow~fat diet as a 
component of this lifestyle intervention induced reductions in HDL-cholesterol and the 
emergence of a dyslipidemic lipid profile. It remains unknown whether adverse cardiovascular 
outcomes increase when HDL cholesterol is decreased in the context of an ultra low-fat diet 
There was no statistically significant inverse change in triglycerides at one year, related to the 
wide variability usually found in measurement of this parameter. Similar findings in standard lipid 
measurements have been reported from the Omish Multicenter Lifestyle Demonstration Project. 
In 333 patients at three months, HDL cholesterol decreased 11% and LDL decreased by 14% 
from baseline values.10 

After 3 months, patients increased their cardiovascular fitness level by 1. 7 METS (metabolic 
equivalent). Twelve-month data shows improvement of this workload at a significant level. There 
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is evidence-based data that an increase of 1-MET in functional capacity may convey a 12% 
increase in survival.11 
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Participants have done remarkably well in integrating this ultra-low fat diet into their daily 
routine. Significant reductions in weight and BMI have also been seen as a result of the diet, 
regular exercise and frequent clinical monitoring. There was a 7% reduction in weight and BMl 
during the first 12 weeks. During the last two phases of the program (less frequent clinical 
monitoring), there appears to be a small decrease in program adherence. This decrease in 
adherence may have resulted in the slight increase in body composition (weight & BMI) at one
year_ However, the percent of weight loss and reduction in BMI over the course of the study was 
statistically significant. 

Functional health improvement has also been validated in this population through the use of the 
Health Status Survey (SF-36, v.1 ), which is a widely used tool for measuring health status and 
outcomes. Improvements were seen in both the physical and mental components of this tool. 
Those participants with coronary heart disease also were able to improve or maintain their 
physical limitations according to the NYHA class. At the conclusion of ·the study, over 98% of 
those with CHD had either no physical limitations or slight limitations. The functional 
improvements in overall health, both physical and mental, that participants were able to make 
during the course of the study may be attributable-to regular clinical monitoring as well as 
intensive lifestyle changes. 

Task #2: Initiate "A Blood Repository for Analysis of Molecular Changes Associated with 
Cardiovascular Disease Develo.P,ment" protocol. 

Status: A draft protocol entitled "A Blood Repository for Analysis of Molecular Changes 
Associated With Cardiovascular Disease Developmenf' has been developed in collaboration 
with WRI. This protocol was submitted to WRAMC DCI on 20 June 05 and was approved with 
revisions by the WRAMC Clinical Investigations Committee (CIG) on 19 July 05. The protocol 
was initially reviewed by the WRAMC Human Use Committee (HUG) on 23 August 05. The 
HUC requested substantive revisions and was tabled. Currently, WRAMC and WRI working 
collaboratively to clarify issues raised by WRAMG HUC (ie. WRI Tissue Banking policy and 
Relational Database). 

Task #3: Initiate CADRe Five-Year Follow-up Protocol. 

Status: WRAMC HUG approved this study on 23 May 2006. Protocol is currently at US Army 
Medical Department Center and School, Clinical Investigations Regulatory Office (CIRO) 
awaiting final approval. 

Study Design and Objectives: 
This follow-up study will determine the persistence of healthy lifestyle behavioral changes and 
CVD risk factor control results after their original CADRe study participation. This study will 
continue as a longitudinal observational study where patients will have yearly follow-up visits at 
1. 2, 3, 4, and 5 years after completion or expected completion of the CADRe Study. This study 
will involve prospective collection of data, however, there will be no tests ordered that are not 
considered WRAMC Cardiology standard of care for the study population identified. Therefore, 
there are no risks involved with this study outside those of the standard of care treatment. 
Specific aims are to determine: 

1. Persistence of lifestyle change behaviors in diet, exercise, and stress management 
2. Coronary risk-factor control 
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3. Quality of Life 

Hypothesis 
Subjects who have been exposed to an intensive lifestyle change program will demonstrate 
long·term carryover of heart healthy characteristics including persistence of favorable lifestyle 
change behaviors and risk factor control. 

Up to 163 male and female CADRe study participants, age 18 years or older, with subsequent 
completion of Phase 1 of the CADRe Study (3-month data collection) will be recontacted and 
invited to participate in this five (5) year follow-up study (post-study completion or expected 
completion). Because of the timing of this protocol submission, the earlier cohorts will not have 
as many yearly follow-up periods as the later cohorts (See Table 6). The final cohort of 
participants completed the CADRe study in April 2005. 

Table 6. Projected Longitudinal Follow-Up of CADRe Study 

completers 
Dropouts Available Follow-Up 

(< 12 Cohort (~ 12 weeks week 
No longer Available 

# of available to enroll 1-Yr 2-Yr 3-Yr 4~Yr s~Yr 
intervention) exposure 

) 

1 7 3 7 X 
2 16 2 1 15 X 
3 15 5 1 14 X 
4 18 2 1 17 X X 
5 12 1 12 X X 
6 19 19 X X 
7 15 5 15 X X X 
8 12 4 12 X X X 
9 9 2 9 X X X 
10 10 10 X X X X 
11 11 1 11 X X X X 
12 10 4 10 X X X X 
13 12 5 12 X X X X X 

Totals 166 34 3 163 12 43 79 127 163 

Primary Outcome Measure - Heart Health Index (HHI) 
A composite index of 7 heart healthy characteristics (BMI 18.5- 25; LDL-cholesterol < 100 
mg/dL; dietary fiber intake ~ 25 gms/day; consumption of 5 or more fruits and vegetables per 
day; BP < 140/90 mmHg; regular exercise ?: 150 mln/week, and daily practice of CADRe 
program stress management techniques) was selected as the primary outcome measure 
since the main goal of this study is to assess the persistence of lifestyle change behaviors 
and risk factor control. The HHI, presented as a single score (range 0-7), will be assigned to 
each subject yearly. Additionally, each of the 7 heart healthy characteristics will be assessed 
independently as a continuous variable. 

Secondary Outcomes 
Several additional outcomes will be assessed including: 

• Changes in modifiable CVD risk factors: blood pressure, body composition and 
fitness, lipid levels and glucose 

• Other biochemical markers: C-reactive protein 
• Quality of Life: SF-36 
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Task #4: Initiate "Better Adherence to Therapeutic Lifestyle Change Efforts (BATTLE) 
Trial". 
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Status: WRAMC HUC approved protocol on 25 April2006 and forwarded study to CIRO for 
final approvaL CIRO determined COL(ret) Vernalis, Henry M. Jackson Foundation employee, 
under AR 40-38 was ineligible to act as study PI and requested PI change to a WRAMC· 
assigned investigator. Approval received for COL Allen Taylor, Chief, WRAMC Cardiology 
Services, to assume the PI role and COL(ret) Marina Vernalis assume the AI role. Final study 
approval from CIRO was granted on 28 April 2006. Study team is actively working on CRFs and 
the Operations Manual in preparation for study initiation. Staff acquisition 
(sonographer/research nurse) and training as also in progress. The contractual agreement 
process for data management and lab testing services has begun. Plan to enroll subjects 
beginning October 2006. 

The Better Adherence to Therapeutic lifestyle Change Efforts (BATTLE) Trial is a two-arm, 
randomized, clinical trial that will determine if CIMT ultrasound images motivate adherence to a 
therapeutic lifestyle change (TLC) intervention program involving a Mediterranean-type diet, 
exercise, and group support. The study population will have CVD risk factors and significant 
subclinical atherosclerosis, determined by carotid ultrasound images of carotid intima-medial 
thickness (CIMT). All subjects will participate in the same TLC program. However, one group of 
subjects will receive their CIMT results at the beginning of the TLC program and the other group 
will receive these results after completion of the study. The primary outcome measure is the 
change in a composite score for adherence With the TLC intervention. Other outcomes to be 
studied include: adherence to individual TLC program components, change in CVD risk factors, 
inflammatory and diabetes-related metabolic markers, and anxiety. This study will provide new 
scientific evidence on the value of CIMT testing as a motivational tool for individuals seeking 
lifestyle change training in the setting of a cardiac prevention clinic. 

A protocol addendum was submitted to WRAMC DCI on 24 July 2006. The following proposed 
changes to this study are as follows: 

1) Additional advertisements (simplified version of approved advertisement specifically for 
newspaper and electronic media) 

2) Expanded version of Mediterranean Diet Short Dietary Intake Questionnaire 
3) Inclusion of self-efficacy and motivation measures · 
4) Location change of laboratory performing Omega--3 Index 

Task #5: Ongoing enrollment to Dr. Dean Ornish Program for Reversing Heart Disease 
protocol. 

Status: Study is currently ongoing. 

Background: The Dr. Dean Ornish Program for Reversing Heart Disease 
The Ornish Program, an intensive lifestyle modification program, was established in January 
2000 at Windber Medical Center (WMC). The objective of the study at WMC is to determine the 
one-year efficacy of the intensive lifestyle modification program with a focus on diet, exercise, 
stress management, and group support for improving the clinical status of patients with 
moderate to severe coronary artery disease or risk factors that would promote coronary heart 
disease (CHD). outcome measures include: (1) biochemical/anthropometric measures: blood 
lipids, glucose. glycosylated hemoglobin, blood pressure, weight, body composition, body mass 
index (BMI), and exercise capacity achieved on exercise stress testing; (2) psychometric test 
scores: depression, hostility, preferred support, perceived stress, and quality of life; and (3) 
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adherence outcome measures: retention and attrition rates. attendance, and overall and 
individual adherence scores for stress management (7 days a week for a total of 420 minutes), 
moderate aerobic exercise (180 minutes per week), and diet (low-fat vegan diet). 

Subject Enrollment and Demographics . 
Subject enrollment to date is 368 participants including 20 cohorts and 4 retreats. There are 28 
subjects who continue to actively participate in the year~long program, 306 have graduated, and 
62 have discontinued participation (17% dropout rate). Demographic characteristics of 
participants are: average age of 63.9 years, 52% are female, 34% are veterans or the spouse of 
a veteran, and 40% have diagnosed coronary heart disease. 

Subject Adherence 
Experience throughout the study over the past six years has shown that subjects are able to 
make and maintain comprehensive changes in nutrition and lifestyle over a minimum period of 
one year (Table 7). During their entire year of participation, subjects in the WMC Ornish 
Program are required to complete a Personal Awareness Log {PAL form) weekly, which 
includes daily documentation of nutritional intake, stress management, exercise, and group 
support and is reviewed weekly by the clinical staff. Weekly staff meetings are held to discuss 
each subject's medical status and adherence, and clinical staff provide feedback to assist and 
encourage subjects to increase adherence to the defined guidelines as required. 

Table 7. Adherence to dietary, exercise, stress management, and group support guidelines over 12-week 
and one-year p~riods for participants in the Omish Program for Reversing Heart Disease at Windber 
Medical Center 

Compliance 12Weeks ill~ 
Guideline goal Average level Average level 

(%) %compliance %of goal % compliance %of goal 
(n=224) (n=224) 

Diet(% comoliance)1 100 94.88 94.88 95.64 95.64 _,_ ........... ,.,_, ...... _, 
Stress management (% 

100 100.06 100.06 100.72 100.72 ~P-IiaD.~~)_~····· 
Exercise(% coml:l1iance ). __ , ........... 100 122.37 122.37 EK9!r··· 116.95 
Group support (% attendance)' 80 96.65 120.81 88.29 110.36 
Total adherence score; RO -- 109.53 - J 105.91 

Includes the most recent relevant data from Cohorts #1 through #20 as of July 31, 2006; excludes subJects who discontinued 
participation in the program. 

t Diet- compliance measured as a percentage of the recommended diet goals actually achieved; stress management -

compliance Is ·the percentage of the recommended level (180 min/week) actually achieved; group support- compliance Is ! 

compliance is a percentage of the recommended level (one hour/day, seven dayslweek) actually attained; exercise - j. 
the percentage of sessions attended. '' 

~ Calculated as the average percentage of lifestyle changes achieved by participants at the 12-week and one-year 
examinations. 

Outcome Data 

Participants in the Dr. Dean Ornish Program at Windber Medical Center have achieved 
significant improvement in levels of virtually all of the measured coronary artery disease (CAD) 
risk factors over the initial12~week period (Table 8A). Measures of obesity including weight and 
BMI declined 7%, levels of total cholesterol were reduced by nearly 14%, blood pressure 
dropped 10%, measures of physical fitness increased more than 25%, and levels depression 
decreased approximately 50%. These data demonstrate that lifestyle change programs may be 
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important for primary prevention in individuals with diagnosed CAD and those at increased risk 
of disease. Results from the end of the year examination are shown in Table 8B. Over the 
course of one year, weight, BMI, and LDL-cholesterol decreased -8%, diastolic blood pressure 
decreased 6%, measures of physical fitness increased 30%, and levels of depression 
decreased more than 50%. 

Table SA. Change in Outcome Variables after 12 weeks for 215 Participants in the Lifestyle Change 
Program for Heart Disease Reversal 

Category I Metrics N Mean Baseline Mean Week 12 Mean p (SO) (SO) Change 
Weight (lbs.) 215 203.83 (44.5) 190.39 (39.4) -13.4 <0.00001 
Body Mass Index 213 32.30 (6.8) 30.21 (6.0) -2.1 <0.00001 
Total Cholesterol (mg/dl) 215 194.09 (42.2) 167.12 (37.3) -27.0 <0.00001 
High Density Lipids (mg/dl) 215 46.93 (12.7) 40.76 (9.5) -6.2 <0.00001 
low Density lipids {mg/dl) 204 110.12 (35.0) 92.46 (29.9) -17.7 <0.00001 
Triglycerides (mgfdl) 215 186.23 (99.8) 169.92 (61.8) -16.3 <0.01 
Systolic Blood Pressure 215 136.72 (18.2) 123.68 (15.3) -13.0 <0.00001 
Diastolic Blood Pressure 215 80.86 (10.6) 72.61 (8.6) -8.2 <0.00001 
Exercise Capacity (min.) 

213 7.02 (2.7) 8.92 (2.7) 1.90 <0.00001 [BRUCE] 
Oxygen Capacity [METS) 212 8.40 (2.7) 10.24 (2.8) 1.84 <0.00001 
Depression Scale [CES~O] 215 12.16 (10.2) 6.23 (6.1) -5.9 <0.00001 
Hostility Scale [Cook-Medley] 215 8.26 {4.7) 6.17 (4.3) -2.1 <0.00001 
Daily Total Fat (grams) 209 62.59 (38.2) 18.23 (6.0) -44.4 <0.00001 
Daily Saturated Fat (grams) 209 19.33 (13.4) 3.25 (1.5) -16.1 <0.00001 
%Daily Caloric Fat Intake 209 27.89 (9.7) 10.50 (2.9) ~17.4 <0.00001 

Table SB. Change in Outcome Variables after one year for 194 Participants in the Lifestyle Change 
Program for Heart Disease Reversal 

Category I Metrics N Mean Baseline Mean Year 1 Mean p (SO) (SO) Change 
Weight (lbs.) 193 201.03 (44.1} 183.73 (39.4) ·17.3 <0.00001 
Body Mass Index 187 31.95 (6.8) 29.25 (6.0) -2.7 <0.00001 
Total Cholesterol {mg/dl) 194 193.63 (41.6) 180.99 (38.6) -12.6 <0.00001 
High Density Lipids (mg/dl) 194 47.66 (12.8} 46.39 (13.1) -1.3 0.0990 
Low Density Lipids (mg/dl) 184 109.30 (33.7) 100.46 (31.2) ~8.8 <0.0001 
Triglycerides (mg/dl) 194 185.92 (98.2) 174.06 {84.8) -11.9 <0.05 
Systolic Blood Pressure 194 135.66 (18.3) 127.02 (19.0) -8.6 <0.00001 
Diastolic Blood Pressure 194 80.23 (1 0. 7) 74.98 (9.6) -5.2 <0.00001 
Exercise Capacity (min.) 

188 7.20 (2.7) 9.27 (3.0) 2.08 <0.00001 [BRUCE] 
Oxygen Capacity [METS] 188 8.51 (2.7) 10.57 (3.0) 2.06 <0.00001 
Depression Scale [CES-D] 191 12.14 (10.0) 5.95 (5.7) -6.2 <0.00001 
Hostility Scale (Cook~MedleyJ 191 8.31 (4.7) 5.82 (4.2) ~2.5 <0.00001 
Daily Total Fat (grams) 171 62.43 (37.2} 22.35 (9.7) -40.1 <0.00001 
Daily Saturated Fat (grams} 171 19.56 (13.8) 4.21 (2.5) ~15.4 <0.00001 
% Daily Caloric Fat Intake 185 27.51 (9.8) 11.67 (4.0) -15.8 <0.00001 
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In subjects matched for age, gender, and disease status who did not participate in the Omish 
lifestyle change program, most risk factors did not show significant changes after 12 weeks in 
the Program (Table 9A). Only blood pressure and exercise capacity differed between the 
baseline and 12-week examinations. At the end of one year, all variables were not significantly 
different from baseline (Table 9B). 
Table 9A. Change In Outcome Variables after 12 Weeks for 56 Subjects Matched for Age, Gender 

and Disease Status Who Did Not Participate in a Lifestyle Change Program 

Category I Metrics N 
Mean Basellna Mean Week 12 Mean p 

(SD) (SO) Change 

Weight (lbs.) 56 181.63 (30.4) 180.73 (30.2) -0.9 0.2318 
Body Mass Index 12 29.60 (3.4) 29.43 (3.2) -0.2 0.4725 
Total Cholesterol (mg/dl) 55 194.95 (43.7) 191.95 (40.9) -3.0 0.5082 
High Density Lipids (mgldl) 55 55.42 (13.0) 55.18 (12.8) -0.2 0.8091 
Low Density Lipids (mg/dl) 53 112.08 (35.6) 108.42 (34.5) -3.7 0.3153 
Triglycerides (mg/dl) 55 140.05 (103.7) 142.55 (84.2) 2.5 0.7894 
Systolic Blood Pressure 56 136.36 (16.1) 130.32 (13.7) -6.0 <0.01 
Diastolic Blood Pressure 56 80.75 (9.6) 78.32 (7.8) -2.4 <0.05 
Exercise Capacity (min.) 52 10.07 (2.6) 10.39 (2.7) 0.32 <0.05 [BRUCE] 
Oxygen Capacity [METS] 52 11.22 (2.5) 11.69 (2.4) 0.48 <0.01 
Depression Scale [CES-D] 55 5.13 (6.5) 5.44 (7.5) 0.3 0.6142 
Hostility Scale [Cook-Medley] 55 7.55 {4.1) 7.44 (4.2) ·0.1 0.8103 
Dally Total Fat (grams) 20 67.90 (30. 7) 62.93 (24. 7) -5.0 0.2840 
Dally Saturated fat (grams) 20 22.39 (10.9) 20.72 (7.6) -1.7 0.3197 
aA. Daily Caloric Fat Intake 20 32.85 (10.9) 32.25 (7.3) -0.6 0.6609 

Table 9B. Change in Outcome Variables after One Year for 56 Subjects Matched for Age, Gender and 
Disease Status Who Did Not Participate in a Lifestyle Change Program 

Category I Metrics N Mean Baseline Mean Year 1 Mean P* (SD) (SO) Change 

Weight (lbs.) 38 184.75 (31.8) 1 86.05 (34.4) 1.3 0.2871 
Body Mass Index 0 
Total Cholesterol {mg/dl) 37 192.70 (37.3) 194.14 (42.5) 1.4 0.7823 
High Density Lipids (mg/dl) 37 54.46 (11.1) 52.22 (14.0) -2.2 0.0601 
Low Density Lipids (mg/dl) 36 112.08 (32.0) 112.06(36.1) 0.0 0.9952 
Triglyceridas (mgldl) 37 138.97 (104.0) 154.11 (104.4) 15.1 0.1023 
Systolic Blood Pressure 38 133.58 (15.9) 130.11 (14.0} -3.5 0.1591 
Diastolic Blood Pressure 38 80.05 (9.9) 78.21 (9.2) -1.8 0.2499 
exercise Capacity (min.) 31 10.35 (2.8) 10.57 (3.0) 0.22 0.2779 [BRUCE] 
Oxygen Capacity [METSJ 31 11.50 (2.6) 11.97 (2.8) 0.47 0.1367 
Deptession Scale [CES-D] 37 5.11 (6.2) 6.95 (7.1) 1.8 0.0757 
Hostill~ Scala [Cook-Medley] 37 8.00 (4.2) 7.78 (4.1) -0.2 0.6949 
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Many patients showed a biphasic response to the Ornish program for certain physical risk 
factors, achieving rapid improvement in the risk factor variables during the initial 12-week 
period, but then partial reversal in risk factor levels at the end of the year (Figure 4). Systolic 
blood pressure and most biochemical variables improved during the initial 12-week period but 
then reversed some of their early gains by the end of one year. Conversely, the psychometric 
measures retained their level of improvement or continued to improve from 12-weeks to one 
year. 

Significant changes in the distributions of participants with clinically-significant conditions were 
observed for depression, stress, and the mental health composite score (MCS) from baseline to 12 
weeks and from baseline to one year (p<0.001) (Table 1 0). In all cases, the number of participants with 
a clinically-significant condition decreased significantly from baseline to 12 weeks and baseline to one 
year. Gender was not a significant factor for clinical changes in depression, stress, and mental health 
scores from baseline to 12 weeks and was not a significant factor for clinical changes in stress and 
mental health from baseline to one year. However, men and women responded differently with respect 
to clinical depression by one year_ Although the reduction in the number of clinically-depressed women 
was significantly greater than that observed in men, there were nearly twice as many women with 
clinical depression at baseline. Due to the small number of participants considered hostile at baseline, 
no significant clinical changes were observed for hostility. 
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Figura 4. Improvement In selected CAD risk factor levels after 12 Weeks and One Year 
among participants in the a CAD R9versl!ll Program stratified by Q9nd9r. 
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Table 10. Clinical Changes in Psychometric Variables for Participants in a Lifestyle Change Program 
for Heart Disease Reversal 

Baseline to Baseline to 
Psychometric Variable 12 Weeks P~value8 One Year P-valueb 

Depression scale {CESD) 
Depressed -+ Not depressed 43 48 
Remained depressed 10 5 
Not depressed -+ Depressed 6 7 

Remained not depressed 113 <0.001 112 <0.001 

Perceived stress scale 

Stressed - Not stressed 53 57 
Remained stressed 14 10 
Not stressed __.. Stressed 3 0 
Remained not stressed 102 <0.001 105 <0.001 

Hostility Scale (Cook-Medley) 

Hostile - Not hostile 6 6 
Remained hostile 1 1 
Not hostile - Hostile 2 3 
Remained not hostile 163 0.199 162 0.358 

Mental health composite score 
Below average __.. Average or above 46 48 
Remained below average 9 7 
Average or above --+ Below average 3 4 
Remained average or above 114 <0.001 113 <0.001 

a Results from Chi-square testing of a 2 X 2 contingency table containing counts of participants above versus below 
established thresholds for risk stratification at baseline and 12-weeks. 

b Results from Chi-square testing of a 2 x 2 contingency table containing counts of participants above versus below 
established thresholds for risk stratification et beseline and one-year. 

Adverse Events 

All adverse events are submitted and adjudicated by the Windber Medical Center Institutional 
Review Board and USUHS Office of Research after review by both the Principal Investigator 
and Medical Monitor. There have been 81 adverse events over the course of the study, of which 
56 were serious events and 25 were considered non-serious. A serious event is defined as 
occurring at any dose or intervention level that results in any of the following outcomes: (1) 
results in death, (2) a threat to life, (3} inpatient hospitalization or prolongation of existing 
hospitalization, (4) persistent or significant disability or incapacity, {5) causes cancer, (6) is an 
overdose, or {7) any medical event that requires treatment to prevent one of the medical 
outcomes listed above. Therefore, the 56 events were considered serious due to inpatient 
hospitalizations. There were 51 non-cardiac and 30 cardiac adverse events. No deaths occurred 
and none of these adverse events were deemed to be study related. 
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Task #8: Ongoing enrollment to Global Profiling of Gene/Protein Expression and Single 
Nucleotide Polymorphisms Associated with Coronary Heart Disease Reversal, Sub~Study 
for Subjects in the Dr. Dean Ornish Program protocol. 

Status: Enrollment to both global profiling studies is ongoing. 

1. Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorphisms 
Associated with Coronary Heart Disease Reversal. This study is characterizing: 1) 
longitudinal changes in gene and protein expression in blood during an intensive lifestyle 
intervention; 2) associations of gene/protein expression profiles and single nucleotide 
polymorphisms (SNPs) with changes in quantitative CHD risk factors/CHD status during the 
intervention; and 3) gene/protein expression profiles and SNPs predictive of significant 
differences among individuals in patterns of change in CHD risk factors and CHD phenotypes 
during the lifestyle change program. This research has the potential to provide a global view of 
molecular changes associated with lifestyle modifications designed to reverse CHD and improve 
our understanding of molecular events crucial to CHD development. 

Collaborators and external relationships for this project include Marina Vernalis, Debra Marshall, 
Elaine Walizer at Walter Reed Army Medical Center, and LipoScience, Inc., the Department of 
Endocrinology, University of Maryland, Baltimore, Johns Hopkins University, and Josef Machac, 
MD, at Mt. Sinai Medical Center. 

Subject Enrollment and Demographics 
Subject enrollment to date is 271. There are 112 participants taking part in the lifestyle change 
program and 91 subjects enrolled thus far serving as the control group. Demographic 
characteristics of the control group are: average age of 61.7 years, 49a/o are female, 25% are 
veterans or the spouse of a veteran, and 35% have diagnosed coronary heart disease. 

Sample Collection 
From July 1, 2005 to June 30,2006, there were 19 examinations and blood draws for Ornish 
Program and control group participants. During the year, approximately 5,518 aliquots of 
biological material were collected as summarized in the following table: 

Cohorts and Research Group Examinations 
Individual Patients 
PAXGene Tubes 

Plasma Samples 
Total Aliquots 

NMR Lipid Panel 

19 
235 
260 

3,564 
5,518 

Participants experienced clinically-important improvements in a number of components of the 
NMR lipid panel, which gives detailed information on particle size and number for VLDL, HDL, 
and LDL (Table 11 ). These data are important, because several studies have linked selected 
variables, such as LDL particle number more strongly to CAD risk than LDL-cholesterol. 
Recommended LDL-PN goals are <1 000 nmoi/L (<20th percentile) for high risk patients and 
<1300 nmoi/L (<50th percentile) for moderately high~risk patients. As previously observed for 
selected biochemical variables, some of the NMR lipid panel variables also regress toward 
baseline values by the end of one year (Table 12). 

21 



08/23/2006 11:40 2027820707 ICHP PAGE 22/43 

Table 11. Change in NMR Lipids After 12 Weeks in Participants in the 
Lifestyle Change Program for CAD Reversal 

Category N 
Mean Baseline Mean Week 12 Mean p (SD) {SD) Change 

VLDL Particle Concentrations {nmollLl 
VLDL Particles (total) [VLDLP] 90 89.90 (40.5) 98.56 (44.2) 8.7 <0.01 
Large VLDL/Chylomicrons [VL] 90 8.87 (7.2) 5.91 (6.2) -3.0 <0.001 
Medium VLDL [VM] 90 39.88 (24.6) 51.92 (32.7) 12.0 <0.0001 
Small VLOL [VS] 90 41.16 (20.7) 40.73 (18.1) -0.4 0.8448 

LDL Particle Concentrations (nmoiiL} 
LDL Particles (total) [LDLP] 90 1463.86 (469.6) 1258.19 (451.5) -205.7 <0.00001 
IDL 90 78.46 (54.1) 48.39 (44.0) -30.1 <0.00001 
Large LDL [LL] 90 233.76 (202.9) 203.42 (151.5) -30.3 0.0516 
Small LDL (total) {LSJ 90 1151.63 (459.9) 1006.41 (429.3) -145.2 <0.001 
Medium Small LDL [LMS] 90 240.58 (93.5) 205.99 (89.5) -34.6 <0.0001 
Very Small LDL [LVS] 90 910.97 {370.9) 800.44 (342.9) -110.5 <0.001 

HDL Particle Concentrations f~::~mollq 
HDL Particles (total) [HDLP] 90 32.78 (5.8) 28.98 (4.8) -3.8 <0.00001 
Large HDL [HL] 90 4.89 (3.3) 4.26 (2.3) -0.6 <0.01 
Medium HDL [HM] 90 5.52 (4.5) 4.12 (4.2) -1.4 <0.001 
Small HDL [HS] 90 22.38 (6.3) 20.60 (4.9) -1.8 <:0.01 

Mean Particle Sizes (nm diameter) 
VLDL Size [VZ] 90 57.39 (10.3) 49.48 {8.6} -7.9 <0.00001 
LDL Size [LZ] 90 20.17(0.7) 20.20 (0.6) 0.0 0.6561 
HDL Size [HZ) 90 8.65 (0.3) 8.68 (0.3) 0.0 0.1669 

Calculated Lieids {mg/dll 
Triglycerides [NTGJ 90 195.63 (93.7) 172.73 (82.6) -22.9 <0.01 
VLDL~TG [NVTG) 90 156.74 (92.2) 141.14 (81.4) -15.6 0.0729 
HDL-C [NHDLCJ 90 44.23 (11.5) 38.88 (8.3) -5.4 <0.00001 

22 



08/23/2005 11:40 2027820707 ICHP PAGE 23/43 

Table 12. Change in Selected NMR Lipids After One Year in Participants in the 
Lifestyle Change Program for CAD Reversal 

Category N Mean Baseline Mean Year 1 Mean p (SD) (SD) Change 
VLDL Particle Concentrations (nmo!IL} 

VLDL Particles (total) [VLDLP] 53 94.70 (44.7) 97.77 (42.5) 3.1 0.5832 
Large VLDL/Chylomicrons [VL] 53 9.09 (7.0) 5.79 (6.7) -3.3 <0.001 
Medium VLDL [VM] 53 42.03 (27.3) 48.00 (29.6) 6.0 0.1117 
Small VLDL [V$] 53 43.58 (22.5) 43.99 (22.3) 0.4 0.9028 

LDL Particle Concentrations (nmcilll} 
LDL Particles (total) [LOLP] 53 1464.30 (457.6) 1302.60 (451.7) -161.7 <0.001 
IDL 53 82.51 (55.4) 62.53 (50.8) -20.0 <0.05 
Large LDL [LL] 53 242.34 (229.4) 251.57 (188.9) 9.2 0.6593 
Small LDL (total) (LS] 53 1139.49 (453.7) 988.49 (484.6) -151.0 <0.01 
Medium Small LDL [LMS] 53 236.45 (90.8) 206.87 (1 08.2) -29.6 <0.01 
Very Small LDL [LVS] 53 902.98 (369.2) 781.60 (380.8) -121.4 <0.01 

HDL Particle Concentrations {L!mQIIL} 
HDL Particles (total) [HDLP] 53 33.64 (5.7) 33.16 (5.1) ~0.5 0.5341 
Large HDL [HL] 53 5.07 (3.8) 5.27 (3.2) 0.2 0.5688 
Medium HDL [HM] 53 5.64 (4.6) 4.94 (4.9) -0.7 0.2711 
Small HDL [HS] 53 22.93 {6.4) 22.95 (5.8) 0.0 0.9780 

Mean Particle Sl:z:es {nm diameter) 
VLDL Size [VZ] 53 57.13 (9.5) 49.51 (9.1) ~7.6 <0.00001 
LDL Size [LZ) 53 20.18 (0.8) 20.40 (0.8) 0.2 <0.01 
HDL Size [HZ] 53 8.67 (0.3) 8.70 (0.4) 0.0 0.3931 

Calculated ll~ids {mg/ru:l 
Triglycerides [NTG] 53 202.21 (97.3) 172.85 (88.0) -.29.4 <0.01 
VLDL-TG [NVTG] 53 162.49 (96.0) 137.04 (85.5) -25.5 <0.05 

Inflammatory Markers 
Assays are being conducted for a panel of five inflammatory markers, potentially important in 
CAD development and/or reversal: insulin, leptin, C-reactive protein, interleukin-6, and 
interleukin-8. Preliminary results are shown in Tables 13A-13B. Leptin levels decrease 
significantly in Ornish participants after 12 weeks; leptln, interleukin~6, and interleukin-8 all 
decrease significantly after one year. Only leptin levels decreased significantly in control 
subjects, but this change will be evaluated in the coming year as data from more samples are 
collected. 

Table 13A. Change in Inflammatory Markers After 12 Weeks in Ornish Program Participants 

Category N Mean Baseline Mean12 Week Mean p (SD) (SD) Change 
Insulin [uU/ml] 41 19.89 (11.5) 16.80 (10.7) ·3.089 0.1571 
HS-CRP [ug/ml 41 6.26 (8.0) 4.29 (4.6) -1.971 0.0817 
Leptin [ng/ml] 41 .29.55 (20.2) 17.82 (12.3) -11.734 <0.0001 
1Lw6 [pg/ml] 41 2.99 (1.7) 3.04 (2.1) 0.048 0.8899 
IL-8 [pg/miJ 39 14.37 (3.4) 15.24 (4.6) 0.871 0.0867 
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Tabla 13A. Change fn Inflammatory Markers After One Year in Omish Program Participants 

Category N Mean Baseline Mean 12 Week Mean p 
{SD) (SD) Change 

Insulin [uU/ml] 10 15.16 (8.4) 13.75 (9.3) -1.403 0.2808 
HS-CRP [ug/ml 10 3.65 (3.7) 2.98 (3.6) -0.666 0.4542 
Leptin [ng/ml] 10 23.07 (15.4} 11.99 (7.8) -11.083 <:0.01 
IL-6 [pg/ml] 9 3.53 (1.9) 1.53 (0.8) -2.004 <:0.05 
IL-8 [pg/ml] 10 13.69 (3.0) 11.28 (1.9) -2.409 <:0.05 

Tabla 13C. Change fn Inflammatory Markers After 12 Weeks in Control Participants 

Category N 
Mean Baseline Mean 12 Week Mean p 

(SD) (SO) Change 
Insulin [uU/ml] 38 15.88 (9.3) 17.65 (7.4) 1.768 0.2888 
HS-CRP [ug/ml 39 3.13 (3.8) 3.35 (3.6) 0.211 0.7460 
Leptin [ng/ml] 39 19.91 (12.7) 15.19 (9.6) -4.719 <:0.0001 
IL-6 [pg/ml] 39 1.67 (1.0) 1.92 (1.5) 0.245 0.3565 
IL·8 [pg/ml] 32 12.73 (4.1) 13.63 (3.3) 0.901 0.2699 

Endothelial Progenitor Cells 
Endothelial progenitor cells (EPCs) are derived from bone marrow and function in ongoing endothelial 
repair. Impaired mobilization or depletion of these cells has been shown to contribute to endothelial 
dysfunction and cardiovascular disease progression. The number of endothelial progenitor cells in 
peripheral blood is being assessed to determine how numbers of these cells change in response to the 
program. Preliminary results are provided in Tables 14A and 148. 

Thus far, significant changes in levels of endothelial progenitor cells have been detected for 
both Omish participants and control subjects at the 12-week examination. Although control 
subjects are carefully matched to Ornish participants for age, gender, and disease status, 
control subjects have much higher levels of EPCs at baseline. Despite this difference, a pattern 
that is beginning to emerge is that EPC numbers decrease significantly in control subjects by 
the end of the ye~r. but do not change significantly in Ornish participants. 

Table 14A. Change in Endothelial Progenitor Cells after 12 Weeks in 
Ornish Program and Control Participants 

Category N Mean Baseline Mean Week 12 Mean P 
(SD) (SO) Change 

Omish Participants 
Controls 

60 
43 

0.118 (0.070) 0.092 (0.053) -0.025 <:0.001 
o.1aa (0.134) · o.1as (o.oas) ___ ~o_.04_a ___ <....:.o....:..oc..::..s_ 

Table 148. Change in Endothelial Progenitor Cells after 1-Year in 
__________ .....:O::...:r..:..:nc:..::is:..:..;h:....;:P-"r=ogram and Control Participants 

Category 

Ornish Participants 
Controls 

N Mean Baseline Mean One Year 
(SD) (SD) 

31 0.108 (0.062) 0.091 (0.049) 
20 0.217_l0.162) 0.128 (0.071) 
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Gene Expression 
At the beginning of the year, RNA was isolated from PAXgene tubes for 11 Ornish participants, 
who had one PAXgene tube for each of the following timepoints: baseline, 3 months, and 1 
year. After purifying RNA samples, the Codelink Gene Expression System (then in place at the 
WRI) was used to process the samples. Due to ongoing problems associated with 
reproducibility on the Codellnk platform - encountered in both the Molecular and Clinical Based 
Comprehensive Cardiac Care Program and the Clinical Breast Care Program- we began 
testing the Affymetrix platform, purchased by the CVD program for SNP genotyping, and 
switched to this system due to QA/QC data that are superior to that of Code link. 

Beginning in November 2005, considerable work focused on developing new standard operating 
protocols for gene expression on the Affymetrix platform. As mentioned above, all previous 
gene expression analysis had been done through protocols developed by the core facility at 
WRI using Codelink assays from GE Healthcare. Three Ornish patient RNA samples were 
initially selected to analyze via the Affymetrix gene expression protocol. Samples were chosen 
from one patient (10 281) collected at three time points: baseline, 3 months, and 1 year, and 
processed to completion according to the Affymetrix gene expression protocol. Resultant data 
indicated that technical aspects of the protocol worked well, but based on a number of 
Affymetrix internal controls that monitor the success of various steps in the protocol, it was 
determined that the number of probe sets called as present by the analysis software was below 
30%. Average to high call rates should be -40-60% and a reduced percentage of present call 
rates may be due to the presence of globin in the total RNA that is isolated from PAXgene 
tubes. Therefore, a globin reduction protocol was evaluated in combination with the normal 
gene expression protocol. 

Globin reduction must be performed on RNA that is isolated from blood, because the presence 
of globin may significantly interfere with the expression of some genes. Since globin accounts 
for -70% of the RNA present in total RNA isolated from blood, globin reduction would increase 
the recognition of genes that are expressed at lower levels. The Affymetrix globin reduction 
protocol involves the use of peptide nucleic acids (PNAs), which must be handled carefully to 
fully reconstitute. Due to difficulties with this protocol of trying to get the PNAs solubilized to the 
correct concentration, a similar globin reduction protocol from another commercial vendor, 
Ambion (GLOBINclearm) was also tested_ After sufficient evaluation as outlined below, data 
from the Affymetrix assays indicated that the globin was reduced successfully using the 
GLOBINclear™ and the percent present call rates on the gene expression reports increased to 
above 50%. 

During the months of January and February, 17 samples of PAXgene RNA were analyzed using 
the Affymetrix gene expression protocol, 12 were performed with the globin reduction step, and 
5 were performed without globin reduction. All17 trials were successful as determined by the 
internal controls. 

In early February statistical analyses were conducted to assess the performance of gene 
expression from samples that did or did not receive globin reduction. Seven total comparisons 
were made between paired samples (3 experimental human samples and one duplicate). Probe 
sets determined to be "present" were found by Wilcoxon's rank test to be statistically significant 
Therefore, an increase of "present'' calls increases the number of genes that can be detected 
per experiment, providing more detailed and potentially important molecular information per 
experiment In the experimental human samples, globin reduction increased the percentage of 
probe sets called "present" by ~15% on average. The duplicate performed extremely well 
differing in "present" calls by <0.3%. 
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As mentioned above, gene expression data using two techniques to reduce the number of 
globin transcripts, globin reduction (6 chips; 3 samples) (Affymetrix) and GLOBINclear™ (10 
chips; 5 samples) (Ambion) were obtained. Reports for the arrays were generated to determine 
the proportion of present/marginal/absent calls as well as fold-change in gene expression levels. 
Distributions were created for genes that exhibited consistent expression (present-present, 
absent-absent, marginal-marginal} across all samples in order to search for intensity-related 
issues, using caGEDA. Genes for which the ability to detect their expression changed as a 
result of applying globin reduction procedures (for example, genes absent prior to globin 
reduction but present after globin reduction, marginal ~ present, marginal ~ absent, present ~ 
absent) from all five experiments were identified and grouped. Genes containing the root 'globin' 
in their description were also identified to observe changes in their expression. Genes that 
consistently changed across all five samples were considered of greatest interest for further 
study. Of these, gene ontologies consisting of cellular location, molecular function, and 
biological process were summarized for further classification. Public "normal" data was used in 
order to determine "normal" expression levels for each gene and compared to our sample data. 
Lastly, Spotfire TM was used for hierarchical clustering of all data to determine expression 
change. Graphs, charts, and lists were created for presentation purposes and a summary of all 
procedures is currently being prepared for publication. 

The GLOBINclear protocol was implemented to reduce the globin transcripts in total RNA 
isolated from PAXgene tubes, and in combination with Ambion's MessageAmp II aRNA 
amplification protocol, was used to successfully amplify RNA in preparation for gene expression 
array analysis. Globin-depleted RNA samples from the ten Ornish partic!rants with three time 
points each (30 samples) mentioned above were assayed on GeneChip Human Genome 
U133A 2.0 arrays (Affymetrix), which assay -14,000 genes. Call rates using the globin 
reduction protocol were all >50%. 

Analysis of these initial samples is in progress. Thus far, we have observed approximately 1 ,200 
genes that are differentially expressed in peripheral blood between the three examinations 
(baseline. 12 weeks, one-year}. Preliminary results indicate that many of the genes changing in 
expression during participation in the program are: 

1. protein· binding 
2. metal ion binding 
3. DNNnucleotide binding 
4. receptors 
5. hydrolases 
6. transferases 

These results suggest that fundamental molecular changes occur due to participation in the 
program. Continuing studies will examine the functional biology of these genes and their 
relationship with risk factor response. 

Structural and Functional Measures of Cardiovascular Health 
The Windber Medical Center acquired a new 16-slice combination PET/CT imaging system in 
2004 to obtain detailed quantitative images to quantify a number of important measures of 
cardiovascular disease. The HeartFusion Cardiology Applications provide comprehensive 
assessments of coronary disease by combining CT angiography with PET data to 
simultaneously provide anatomical and functional information. 
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Specific endpoints we are measuring include ejection fraction and wall motion, coronary artery 
calcification scores, left and right ventricular volumes, myocardial mass, stenosis sizing and 
vessel diameter, plaque density and differentiation of calcified versus nonwcalcified plaque, and 
tissue perfusion and viability. Data from the combination PET and coronary angiography scans 
are being acquired through a collaboration with Dr. Josef Machac at Mt. Sinai Medical Center in 
New York, who is joining our group as a collaborator to assist us in the quantification and 
interpretation of the huge volumes of imaging data we have acquired. To date, we have 
conducted on Omish participants (includes PET rubidium, Calcium CT, and CTA scans) 49 
baseline, 31 12-week, and 18 one-year scans and on control participants, 50 baseline, 17 12N 
week, and 12 one-year scans. As these images are read by Dr. Machac's group and the 
research data are collected in the coming months, a comprehensive picture of the effects of the 
program on cardiac health will emerge. 

Proteomics 
During the year, extensive efforts and progress were made in cardiovascular protein expression 
profiling. The primary component in this effort is the world's most sophisticated system for 
characterizing proteins: the L TO-FT Fourier Transform Mass Spectrometer, coupled to a Two
Dimensional High Performance Liquid Chromatography (HPCL) system, which allows high
performance separation of peptides and their characterization via mass spectrometry. Delivery, 
installation, start~up, check-out, and operation of this system all occurred at the beginning of the 
year, as did the relocation of the Windber Research Institute to its new building. Another 
important aspect of the initial evaluation was an overview of quantH:ation software for the 
expressed proteins based on a non-labeling quantitation method. 

Trial analyses began with three sample aliquots of patient CV000275 at time points of baseline, 
12 weeks, and 1 year, which were digested and sent to the BRIMS facility in Boston, MA for 
mass spectral and differential expression analysis. A similar analysis was performed in~house 
on a PF2D protein fractionation system and mass spectrometry analysis was performed via 
LTQ-FTMS. 

The operations and techniques that make up the entire proteomics pipeline for global profiling of 
blood plasma were developed. Further, in-depth efforts were initiated on the integration and 
dove-tailing of the various steps and operations. Progress included experimentation in the area 
of high abundance protein depletions, where the most abundant proteins are depleted, in order 
to allow the less abundant proteins to be detected, quantitated, and characterized. The available 
depletion techniques were utilized and optimized for our specific sample sets. 

Three digestion protocols were optimized and evaluated on efficiency, completeness, 
reproducibility, and automation ability. Detailed evaluation via LC/MS and protein identification 
was conducted to develop initial methods in both liquid chromatography separations (LC) and 
mass spectrometry detection (MS). 

LC methods were developed and optimized for large-population clinical proteomics to maximize 
protein identifications. reproducibility, sensitivity, detection limits, and robustness. A 2-hour time 
window for sample injection and analysis on the L TQ-FT will give adequate throughput and 
keep the cost per analysis lower. Finally, LC performance criteria were evaluated, such as 
maximized peak width, maximized peak capacity, minimized peak tailing, minimized carry-over, 
reproducible run times, and reproducible peak heights and areas. 

Plasma samples (n=3,564) from peripheral blood have been obtained from participants in 
Ornish Cohorts #13-20 and four control groups. Thirty sample aliquots from 10 participants (at 
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time points of baseline, 12-weeks, and 1 year for each participant) are currently undergoing 
mass spectral analysis and differential expression analysis as a pilot study to assess the 
performance of the methods outlined above. 

Ad"erse Events 

PAGE 28/43 

All adverse events are submitted and adjudicated by the Windber Medical Center Institutional 
Review Board and Ft. Detrick Office of Research after review by both the Principal Investigator 
and Medical Monitor. There have been 20 adverse events over the course of the study, of which 
9 were serious events and 11 were considered non-serious. A serious event is defined as 
occurring at any dose or intervention level that results in any of the following outcomes: (1) 
results in death, (2) a threat to life, (3) inpatient hospitalization or prolongation of existing 
hospitalization, (4) persistent or significant disability or incapacity, (5) causes cancer, (6) is an 
overdose. or (7) any medical event that requires treatment to prevent one of the medical 
outcomes listed above. Therefore, the 9 events were considered serious due to inpatient 
hospitalizations and 8 were cardiac related. No deaths occurred and 6 of these adverse events 
were deemed to be study related and were defined as possible risks in the study consent 

2. Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorph isms 
Associated with Coronary Heart Disease Reversal, Sub .. study for Previous Subjects in 
the Dr. Dean Ornish Program for Reversing Heart Disease. 

The primary objective of this study is to examine associations between DNA variation (in the 
form of 500,000+ single nucleotide polymorphisms) and participant response to the program. 
We are examining the influence of innate genetic variation on overall response, quantified as 
the risk of future cardiac events (Framingham risk), as well as response of specific 
cardiovascular disease risk factors. The main hypothesis is that innate variation in genes 
associated with lipid metabolism, protein biosynthesis, protein modification. transcription 
regulation and/or cell surface receptors (or other genes) will correlate positively with response to 
intensive lifestyle changes involving diet, exercise, meditation, yoga and group support, which 
may lead to improved CHD risk factor profiles and genetic markers of coronary artery disease 
reversal or stabilization. Participants in this study are being recruited from previous cohorts of 
the Dr. Dean Ornish Program for Reversing Heart Disease at Windber Medical Center (prior to 
implementation qf the primary Molecular Profiling Protocol described above). 

Status: In January 2006 high-density single nucleotide polymorphism assays were initiated on 
Integrative Cardiac and Metabolic Health Program participants. Initially, -70 of the Affymetrix 
1 OOK chip sets were assayed for 35 participants. Two 50K chips, each containing 50,000 
individual SNPs, were run for each participant. Call rates were extremely high, averaging >98% 
overall. On April 4, 2006, staff at the WRI received training for the Affymetrix 500K SNP 
analysis. After some minor changes to equipment location and technical procedures, which the 
Affymetrix technical representative suggested, running of the 500K SNP chips began. Since the 
training, DNA samples from 10 individuals who participated in the Ornish program have been 
subjected to two 250K chips containing a total of -500,000 SNPs. Call rates were very high, 
averaging -96%, well above the Affymetrix standard of 93% for the 500K SNP chips. These 
assays extend the comprehensive genome-wide database for each participant to -600,000 
SNPs. Additional participants will be added to the work flow in the coming year and genome
wide association studies, examining relationships between innate genetic variation and risk 
factor response will begin. 
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Task #7: Ongoing enrollment to Acute Endothelial Dependent Responses to Distinct 
Macronutrient Challenges Study: A Comparison of Brachial Reactivity Reseonses to a 
Low Carbohydrate/High Fat. High Carbohydrate/Low Fat. or an AHA Meal in Subjects at 
Risk for Coronary_Heart Disease e.rotocol. 

Status: IRB approval was received from the University of Maryland on August 31, 2004; 
Windber Medical Center on October 29, 2004; and the Uniformed Services University on 
December 16, 2004. The following panel of biomarkers has been identified: lipid proflle (HDL, 
LDL, total cholesterol), NMR lipid panel, ADMA, hsC-reactive protein, activated factor VIl-A, 
oxidized LDL, PYY, CCK, VCAM·1. adinopectin. ghrelin. leptin, interleukin-6 and-8, tumor 
necrosis factor, triglycerides, glucose, and insulin. 

The primary objective of this study is to evaluate the effect of three varied meals (acute 
macronutrient challenges) on endothelium-dependent flow-mediated dilation of the brachial 
artery in subjects with one or two risk factors for coronary artery disease (overweight, 
hypertension, hyperlipidemia, or a family history of premature coronary artery disease). 
Secondary objectives include assessing the affect of the macronutrient challenge on various 
blood biomarkers, including markers of inflammation, coagulation factors, endothelial progenitor 
cell numbers, and markers of NO function as well as standard lipid, glucose, and insulin levels. 
Endothelial dysfunction has been implicated as an early event in atherosclerosis and in the 
pathogenesis of coronary artery, peripheral vascular, and cerebrovascular disease. Impairment 
of endothelial function has been demonstrated after high glucose and high saturated fat meal 
challenges in healthy adults. Specifically, we will study the acute effects of a high 
carbohydrate/low fat (Ornish), low carbohydrate/high fat (Atkins), and standard (American Heart 
Association) isocaloric, isovolumic meals on endothelial function 

Study recruitment and intervention at the University of Maryland is complete. All 24 participants 
have completed all three meals for the study; all BART studies and blood samples have been 
collected. Dr_ Vogel at the University of Maryland is currently reading the brachial artery 
reactivity studies and plasma/serum samples are being analyzed at the respective laboratories. 

At least three manuscripts (listed below) are in preparation. 
1. Brachial artery reactivity in response to three meals of different macronutrient 

composition 
2. Changes in CVD biomarkers in response to three meals of different macronutrient 

composition 
3. Relation of biomarker response to satiety following consumption of three meals of 

different macronutrient composition 

Collaborators for this project are: 
Alan Shuldiner, MD -Joslin Center for Diabetes 
Robert A. Vogel, MD & Richard B. Horenstein, MD - University of Maryland School of 
Medicine 
Wendy Post, MD- Johns Hopkins Hospital 
Christie M. Ballantyne, MD- DeBakey Heart Center, Baylor College of Medicine 
Dean Ornish, MD, Preventive Medicine Research Institute 
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Task #8: Initiate "A Feasibility Study of the Effect of Exercise Intensity on Visceral Fat" 
Protocol. 

Status: Study design/methodology in progress. Not yet submitted to WRAMC lRB for review. 

Task #9: Initiate Influence of Exercise and Stress Management on the Metabolic 
Syndrome protocol. 

Status: IRB approval has been received from the Windber Medical Center on Nov 21, 2003 and 
October 29, 2004. Approval was received from the Uniformed Services University in December 
2005. This study will begin in late 2006. 

The aims of this study are to characterize in participants diagnosed with metabolic syndrome: 1) 
longitudinal changes in biochemical variables in blood during an exercise and/or stress 
management intervention; 2) longitudinal changes in gene and protein expression in blood 
during an exercise and/or stress management intervention; 3) associations of gene/protein 
expression profiles and single nucleotide polymorphisms (SNPs) with changes in known risk 
factors for the metabolic syndrome; and 4) gene/protein expression profiles and SNPs predictive 
of significant differences among individuals in patterns of change in risk factors for the metabolic 
syndrome during a six-month exercise and/or stress management intervention. 

Key Research Accomplishments 

• IRS approval of 2 protocols: 
• Better Adherence to Therapeutic Lifestyle Change Efforts (BA TILE) Trial 
• CADRe Five-Year Follow-up Protocol 

• Non-Invasive Coronary Artery Disease Reversal" (CADRe) Study Protocol 
• Final data analysis complete 
• One manuscript published (see Appendix A); 3 manuscripts in preparation 

• Dr. Dean Ornish Program for Reversing Heart Disease protocol 
• Manuscript in preparation 
• Subject enrollment to date is 368 participants - 20 cohorts I 4 retreats 
• Age/Gender/Disease state matched control group established to compare 

risk factor changes 

• Global Profiling of Gene/Protein Expression and Single Nucleotide Polymorphisms 
Associated with Coronary Heart Disease Reversal 

• Subject enrollment in the research protocols totaled 271 
1111 More than 5,500 biological samples have been collected 
• Comprehensive NMR lipid panel shows significant clinical improvement in 

Ornish participants~ the average LDL-particle number (more strongly linked 
to CVD risk than LDL levels) improved from a clinically significant category 
(borderline high) to a non-significant category (near optimal) 

• Participation in the Program may arrest depletion of endothelial progenitor 
cells (EPCs) - EPCs, which are derived from bone marrow and function in 
ongoing endothelial repair, decreased significantly in control subjects by the 
end of the year, but did not change significantly in Ornish participants 
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• Fundamental molecular changes were shown to occur in Program 
participants - patterns of global gene expression can differentiate baseline, 
three month. and one year examinations 

• Collection of research results from the first comprehensive cardiac imaging 
on Program participants 

• Protocols developed to begin conducting proteomic studies on Program 
participants 

.. Acute Endothelial Dependent Responses to Distinct Macronutrient Challenges Study: A 
Comparison of Brachial Reactivity Responses to a Low Carbohydrate/High Fat, High 
Carbohydrate/Low Fat, or an AHA Meal in Subjects at Risk for Coronary Heart Disease 
protocol enrollment and intervention complete 

• 3 Manuscripts in preparation 

Reportable Outcomes 

Published Manuscripts/Abstracts: 
Marshall, D., Walizer, E., Medendorp, S., Lee, L., & Vernalis, M. The effect of an intensive one
year lifestyle intervention program on carotid intima medial thickness. (Abstract submitted). 

Vizza J, Neatrour DM, Felton PM, Ellsworth DL. Effects of cardiovascular lifestyle change on 
psychosocial risk factors for coronary artery disease. Health Psvchol (in preparation) 

Marshall, D., Walizer, E., Vernalis, M. (2006). Enhancing achievement of healthy lifestyle habits 
in military healthcare beneficiaries through a lifestyle intervention program. Circulation, 113(8}, 
e301, p. E329. 

Marshall, DA., Vernalis, M., Remaley, AT., Walizer, E, Scally, JP., & Taylor, AJ. (2006). The 
effect of an ultra-low fat diet combined with aerobic exercise on serum lipids and apolipoproteins 
in an Ornish lifestyle modification program. American Heart Journal, 151,484--491. 

Marshall, D., Walizer, E., Northrup, G., Vernalis, M. (2005). On-site case management is better 
than telephonic monitoring for weight loss. The Journal of Heart Disease: Abstracts of the 12th 
World Congress On Heart Disease- New Trends In Research. Diagnosis And Treatment, 
Vancouver. British Columbia, July 16-19, 4(1): 77. 

Marshall, D., Walizer, E., Vernalis, M. (2005). An alternative to high-dose statins for achieving 
new low density lipoprotein cholesterol goals. Circulation. 111 (14), 184-296, p. E220. 

Ellsworth, DL., O'Dowd, SC., Salami, B., Hochberg, A., Vernalis, M., Marshall, A., Morris, JA., & 
Somiari, Rl. (2004). Intensive lifestyle modification: Impact on cardiovascular disease risk 
factors in subjects with and without clinical cardiovascular disease. Preventive Cardiology. 7(4), 
168-175. 

Kashani, M .. Walizer, E., Vernalis, M., Marshall, DA. (2004). Metabolic syndrome patients in an 
Ornish intensive lifestyle change program exhibit higher perceived stress. Journal of 
Cardiovascular Nursing. 19(4), 8A. 

Marshall, D., Walizer. E., & Vernalis, M. (2004). Optimal healing environments for chronic 
cardiovascular disease. Journal of Alternative and Complementarv Medicine, 10(Supplement 1 ), 
S147-S155. 
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Walizer, E., Kashani. M., Vemalis, M.N .• Marshall, D.A. (2004). Favorable impact of the Ornish 
lifestyle change program on metabolic syndrome. Circulation, 109(7), 71-144. p.E 63. 

Marshall, D .. Vernalis, M., Walizer, E., Arthur, C., Northrup, G., Kashani, M., Darst, T., Turner, 
E., Walker, M., Greene, R., Gadhia-Smith, A., & Sundstrom, S. (2003). Early efficacy of 
intensive lifestyle change in patients with or at risk for coronary artery disease. Circulation, 107, 
e7001.-e7039. p. 33. 

Marshall, D., Walizer, E., & Vernalis, M. (2003). Gender differences inC-reactive protein with 
intensive lifestyle interventions in patients with or at-risk for coronary artery disease. Circulation. 
107(May 20), e131-e184, p. 19. 

Vernalis MN, Ocuin E, Remaley AT, Scally JP, Walizer E, Sampson M, Arthur C, Runner J, 
Northrup G, Taylor AJ. (2001 ). Lifestyle changes negate the adverse effect of ultra-low fat diets 
on HDL cholesterol and apoprotein A-1? The Ornish diet and lifestyle modification program. 
Circulation. (Suppl Ill, 104: 468. 

Presentations (Oral & Poster): 
Marshall, D., Walizer, E., Vernalis, M. Behavioral characteristics predict successful completion 
of a lifestyle intervention program in military healthcare beneficiaries with coronary artery 
disease. Preventive Cardiovascular Nurses Association 121h Annual Symposium, Denver, CO, 
April 2006. (Poster) 

Marshall, D., Walizer, E., Vernalis, M. Behavioral assessment for prediction of therapeutic 
lifestyle change (TLC) program completers. Army ACP 2005 Annual Meeting, San Antonio, TX, 
November 2005. (Poster) 

Marshall, D., Walizer, E., Vernalis, M. Enhancing achievement of healthy lifestyle habits in 
military healthcare beneficiaries through a lifestyle intervention program. Army ACP 2005 
Annual Meeting, San Antonio, TX, November 2005. (Poster) 

Walizer, E., Kashani, M., Marshall, D., & Vernalis, M. Utilization of interactive web-based 
technology to enhance the case mana~ement of cardiovascular risk factors. Preventive 
Cardiovascular Nurses Association 11 Annual Symposium, New Orleans, LA, March-April 
2005. (Poster) 

Kashani, M., Walizer, E., Vernalis. M., Marshall, DA. An ultra low-fat high carbohydrate diet 
improves glucose control in diabetics. Preventive Cardiovascular Nurses Association 1oth 
Annual Symposium, Orlando, FL, April 2004. (Poster) 

Marshall, DA., Walizer, E., & Vernalis, M. (2004). Intensive lifestyle intervention improves lipid 
profile in patients already on statin therapy. Preventive Cardiovascular Nurses Association 1oth 
Annual Symposium, Orlando, FL, April2004. (Poster) 

Marshall D, Walizer E. Vernalis M. Therapeutic Lifestyle Change (TLC): An Alternative to High
Dose Statins for Achieving New LDL Goals. Army ACP Annual Meeting, Arlington, VA, 
November 2004. (Oral) 

Marshall D, Wali:;z:er E, Northrup G, Vernalis M. On~Site Case Management is Better than 
Telephonic Monitoring for Weight Loss. Army ACP Annual Meeting, Arlington, VA, November 
2004. (Oral) 
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Marshall, D., Vernalis, M., Walizer, E., Arthur, C., Northrup, G., Kashani, M., Darst, T., Turner, 
E., Walker, M., Greene, R., Gadhia-Smith, A,, Sundstrom. S., & Tulin, S_ (2003)_ Early efficacy 
of intensive lifestyle change in patients with or at risk for coronary artery disease. Preventive 
Cardiovascular Nurses Association Annual Symposium, San Francisco, CA, February-March 
2003. (Poster) 
Marshall, D., Vernalis, M., Walizer, E., Greene, R., Sundstrom, S., & Gadhia-Smith, A. Does 
gender affect the benefit of stress management in an Ornish lifestyle modification program?. 
Preventive Cardiovascular Nurses Associa1ion Annual Symposium, San Francisco, CA, 
February-March 2003. (Poster) 

Vernalis, M & Marshall, D. Think Tank on Enhancing Obesity Research at the National Heart, 
Lung, and Blood Institute, March 2003. Obesity in the Military, 
www.nhlbi.nih,gov/health/prof/heart/obesity/ob res exsum/index.htm 
<http://www.nhlbi.nJh.gov/health/prof/heart/obesity/ob res exsum/index.htm> 

Vernalis, M. Therapeutic Lifestyle Change to Reduce CHD & CHD Risk. Uniformed Services 
University of Health Sciences. April 2003. 

Vernalis, M. Senate Testimony, Report Stress and Heart Disease-Hearing Before the Senate 
Appropriations Subcommittee on Labor, Health and Human Services, Education-May 16, 
2002. httg://olga. od. nih.gov/hea rings/1 07/session2/reports/heartd iseasehr.asp 

Vernalis, M., Marshall, D., Walizer, E., Northrup, G., Kashani, M., Darst, T., Greene, R, Turner, 
E., Walker, M., Sundstrom, S., & Gadhia-Smith, A. (2002). Early efficacy of intensive lifestyle 
change in patients with or at risk for coronary artery disease. Army ACP Meeting, November 
2002. (Poster) 

Vernalis, M., Marshall, D., Walizer, E., Greene, R. Sundstrom, S., & Gadhia-Smith, A. (2002). 
Does gender affect the benefit of stress management in an Om ish lifestyle modification 
program? Army ACP Meeting, November 2002. (Poster) 

Northrup, G,, Walizer, E., Arthur, C., Runner, J .• Vernalis, M., & Ocuin, E. Coronary artery 
disease reversal program. Preventive Cardiovascular Nurses Association Eighth Annual 
Symposium, Dallas, TX, October 2001. (Poster) 

Walizer, E., Spencer, D., & Vernalis, M. (2001 ). Improving adherence in a cardiac prevention 
program with web-based technology. Preventive Cardiovascular Nurses Association Eighth 
Annual Symposium, Dallas, TX, October 2001. (Poster) 

Strimel, WJ., Vernalis, M., Ocuin, E, Walizer. E., & Taylor, A. (2001). Effect of a low fat diet on 
markers of inflammation: A potential mechanism of reducing cardiovascular risk. Army ACP 
Meeting, November 2001_ (Oral) 
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Conclusions 

Unhealthy lifestyle behaviors are linked to the development of CHD, as well as other chronic 
diseases. Projections based on combined CVD risk factor impact suggest that favorable lifestyle 
habits could nearly eliminate the development of CHD and substantially decrease CHD 
morbidity and mortality" We have demonstrated that comprehensive lifestyle interventions are 
remarkably efficacious in reducing CVD risk factors and, in many cases, are comparable to 
pharmacological interventions. Future research endeavors from this project will provide new 
information regarding strategies to improve adoption of healthy lifestyle behaviors, the impact of 
lifestyle interventions on CVD risk, and the biologic mechanisms through which lifestyle changes 
exert their influence. Through this research, the DOD has a unique opportunity to identify and 
address adverse lifestyle behaviors and CVD risk factors early and make cardiovascular health 
a part of the military culture. A commitment to CV health could prevent cardiac events, reduce 
the need for costly procedures and hospitalization, improve quality of life and protect the 
investment of highly trained military personnel. 
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Coronary Artery Disease 

The role of exercise in modulating the impact of an 
ultralow-fat diet on serum lipids and apolipoproteins 
in patients with or at risk for coronary artery disease 
Debr;~. A. Marshall, .MD, Ma.clrut N. Vun~Us, DO, Alan T. Remaley, PhD, Elaine M. Walizer, MSN, 
john P. Scally, MD, and Allen J. Taylor, MD Wa.'ibington, DC; ,RrJck1Jille and 8etbe$da, /JfJ) 

Background Ultralow-fat diets are known to reduce high-clensi1y lipoprotein chole!llerol (HDl-Cj levels. In the setting 
of a multicomponent lifesryle intervention program, relationships between exercise variables and HDL·C levels were 
examined to determine whether exercise moderate~ this dietary effect on serum lipids ond opolipoproteins. 

Methods We performed o 3-month, pro~pective, nonre1ndomized lifesryle intervention study (::s1 0% dietary fat; aerobic 
exercise [1 SO min/wk], group support, and yoga [60 min/dJ) in 120 subjects with or crt risk for coronary ortery disease. 
Results After 3 months, dietary fat intake was reduced to 8.7% ± 2.6% of 1otal in toke ond tha median weekly 
exercise time was 194 minutes. High-density lipoprotein cholesterol levels decreased by 8.3 ± 11.3 mg/dL ( P < .001), and 
triglyceride levels increased by 17.6 ± 102.7 mg/dl I P • .026]. A small dense low·density lipoprotein ~holesterol (LDL-C] 
phenotype emerged indic:e~ted by o 13.8% LDl-C redvdion ac:companied by only a 2.3% reduction in apolipoprotein B levels 
( P = .064). Among subiects with exGrcise amounts less 1·hon those of the group median, HDL-C reduc::tions were greater in 
those with more than (-13.5 ± 16.0 mg/dl) versus less than (-2.5 ± 7.5 mg/dljthe median reductions in fat intake 
( P = .026). Evr;,n among subjects who axerc:ised >194 min/wk, HDL-C wos reduced compared with baseline 
(-7.4 ± 7.9 mg/dl, P < .001). 

Conclusions An ultrolow-fot diet os a component of a comprehensive lifestyle intervention induces reductions in 
HDL-C and the emergence of o dyslipidemic lipid profile. Aerobic:: exerd.se only portially mitigates this effect. 
(Am Heart J 2006; 151 ;484-91 ,) 

The sdenti.fi.c basis .for rect)mmending dietary fat 
reduction as an appro~!ch to reduce cardiovascular 
disease datt:s back to the studies by Keys, J w.hic:h 
tlemon.strntcd that countries with the: lowest clictary 
s;•t\Jrn.tcd fat also had the lowest incidence of cardio'Va~ 
ct•b.r disease, Subsequently, ultrnlow-fat diets (:;;1.0% of 
totlll caloric intake as fat), emphasi?.in,g the amount ra.thcr 
th<•.o the type of dietary .fat, were promoted in ~:omb.in!1-
tion with other intensive lifestyle intervemio.n.s to arrest 
or reverse coronary a.r:tery clisea~e (CAD).2·"' The lifestyle 
Heart Trlal,15 including a 5pccific ultralow-fat diet 

from the Wallar R""r! Army MediCI'/ C~nlt.r Cardiology Service, Washington. DC, 
Hanry M. Jackson Foundo!Ton for Ill~ Acl..,ne~l!l6~1 of Miliiory Me<licina, R<Xkvillc, MD, 
Nl>/iMOI ln.!Nrt.Jics of Haolth Dopoilmanl ollaboN>Ia"Y Ml!di<:i~~, 8t>lhosc!o, MO. 
T/)f.l o,il"iOn~ or os:sertjon5 expressed h~roln am tht:t pdvnr~~t 'tli~J<W.J etF ,~~ av~hor!= and aro 
nor to hR ~""~''.l~ef ~$ rt~FI~r:ling thr:::o ~Qw.s of 1ho Ot:Jpar'"'""' of thf) Atmy ¢r ,,.,(!! 
D~porlmc:-nt of Dtofnn~~. 

Submitted )anrmy T !, 2005; occ~pl~ March 27, 2005. 
~oprlnl I'CqU<>sl>: Dobra A, M<lr~l>ol/, MO. Cardioi"€'Y Sr:>rvk::c, Wo//Qr Rood Army 
M"diccl Cnnlr>r, 6900 '""'"(li(l AVo!>~""'· NW, 8oi/ding 2, Room 4A34, Wmhin.91¢~, DC 
20307-.1001. 
F.""'oil; rkbro.mcrsholliiino.omodd,ormy,f>ti/ 
0002-8703/S · "'" fmnl mall'r.r 
<:; 2006, M<:>~l>y, /~c. All rights fCscrvod. 
doi:10. 1016/J,ohJ.::10o$.0:t.065 

developed hy Omish (the ''Or:nlsh Di.er'"), reported tbat a. 
bigher proportion of pa.tients with GAD foll.owing th(~ 
diet along with !In intensive l.ifc5tylc intervention showed 
coro.n.~try l•ngi.ogr.tphic .improvement in com.padson to 
~~ \IS\111.1 care control group at both 1.-year and 5-year 
follow-up. These changes in the treatment group were 
accompanied by improvements in angina pecto.ris, and 
total :mdlow-densit:y lipoprotein cholestetol. (l.DL-C); 
however, a dy!:~llpldernic profile (low·er high-density 
lipoprotein cholesterol [H.DL-CJ ;md increased triglyccr· 
ides) emerged, 

Short-term, control.lccl dietary studies con.nn:ned tha.t 
stlbstanti~tlly limiti:o.g dietltry fat intake. w.bil.e lowering 
scmm J.DL-C and. totitl c.ho.h::~terol, results in unfavorable 
cl1anges i.\'1. H:DI.-C and trigl.yccridc lcvcls.6 ·9 

Althot•gb the:: nc.:t impact on long-term cardiov:a~cular 
morbidity and mortaHty of these combined favol:"A.ble and 
unfavorable changes in lipl~l comptl.n.cn.ts is unknown, 
the decrease in HDL-c concentration is of concern ha:sed 
t1pon evidcn.c.:c: that low HDL-C, independe.n.t of trigJyc
c:riclc level. is associated wl:th lncrca~c:d coronary heart 
disease risk. 1·0 In contr~S't, exercise has been shown to 
broadly and &worably impact the llpop1·otein p1·ofiJe 
and is on.e of the k>w nonpharmacol()gk intcrvt:ntion:; 
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I. 
454 Screened tor Eilglbilily J 

334 
DldNoiM~ 
Pl'rlltol:OI· Eligibility 
C~terla or ware .. 
unwiiDng Ia pnl1h:l.,~l~ 

I 120 Enrolled I 
~ -........... 

AP<IIIPI,!Proteln Substudy I t 
d~nerat Study I lrilflal50 Subj~ts 70SubJe~ta 

~ ~ 10 oropollfii 10~ COillpleted 132 8 Drojlouts 
• .7 Bafom ln19rventlon l Phas0 1· ·• 4 Balam lnltnvenllon 

• 3 :eurtng fntarvenllori • 4 DUI'ihg lnlatlfentiorl 

ltl;li'*"""''"""'Anlillyolo ~ ·El!::IU'*' liorn J\P«I}III(t 
-~-.al 11'11>)mpi'OIR SeeftiiM·OI r~liite 

FQI>'! In~ ~n~ ~XRro1DR ~"~M lnfilie a~cl F.li'll!CI8& 
19~~PG!Iin; l!epOitltlll. 17 M1!19lng·P8rf8d SamplaB I ·ror ~t.ttpopro~G-11'11\nfii)ICts 

6--S 
31 'tncluded In ·65 Included In 

Sli)jsludy General Study 
Analysis Analysis 

96 lnctutled.ln 
0</tlrall Sh.o:fy 

Analysts: 

Flow diagram of participants in the trial. 

reported to i.ncrc;~sc HDL-C. 11 ' 1 :z Thus, cx"Crcisc co\lld 
potentially modcrntc the cffuct of low-f<~t diets on the 
lipid profile. 

The purpose of this study was 2·fold_ First, we sought to 
independently investigate the :<~erial changes in serum 
lipid conce.n.tratiOtlS speci.fically ·those related t.o HDL-C 
during the initial 3 months of an Ornish diet 01nd li.fcstylc 
program. Scco.nd, we sought to examine the .relationships 
between c:xct-clse:: varfahles and eh:mges in HDJ. .. C levels 
to detemllne whether exercise moderates the elTect. of an 
ultralow-fat diet on serum lipids and apolipoproteins. 

Methods 
Study population and design 
Thi~ Is a p~si!(:ctlvc, sfo.glc-11.rm study mode.led from the 

Dean Omish Pro~ram for Rcven;lng H~;a11; l)isc:r.sc:•-~ tiJ:rl' WllS 

conceived to uetennine the f-c:a..o;ibility :md effi.;:ncy or t:his 
llpcclflc lifestyle intervention in il nonresidential military 
pf.Jp11i~.tlon. The study W<lS funded by a congressi0111\I 

appropriation. to chc l)c:pan:r:nc!JI: of l)efen~c:. Volunteer 
suhjc:cts were ~elt:rc:fcrred, mllltary hea.l.tb care: bcncflcillli~, 
ajl.ed ~18 years with known coronacy risk factors or CAD. 
willing to mLI.ke comp~hen.~ive lifestyle changes for 1. year. 
l'his protocol wa~ approved by the Department of Clinic:• I. 
TI)VC~tlgatl.o.n/l-Tunmn Usc Committee of W~.l.rc:r :Rcc-.0: Army 
Meclk;l.] Center (W:tshingron, DC) :md I'hmmn UsE: 
Commlttcc :It the Uniformed Scrv.l.ccs llnlv<:r.;lty fo~ the Health 
Science:;; (flcthc~la, J\.1"1)), 

Before clir;ihility ~crccnin~ of thi~; predominantly sedentary 
popu(ation, whidt included ~t complete medical history, 
physica.l. examination. and treadmlll testing, subjects 
volunt:1rlly provided wr•i.ttcn informc<l co!lscm. Exclusion 
Cl~itcria incl.ud.cd h.igiN'lsl< tl~admill tc~t. unstable CAD/ 
rcvnscularization l,rocedtrre wi.thln 3 months of sttJdy 
t~nrollmer.1t, syrnptom~rlc conAestlve he:Jrt failur~e/e.i~:ctlr)l1 
fraction of ~~;~5%. inabllit'Yfunwilli.ngness to fully pat.'ticipate in 
;til 4 program components, or substance abuse, indulHng 
tob~cco, wjthl.n 3 monrhs of study enroUment. Subjects were 
cntcrc(ll.nto the study h1 col10rts or 10 to 20 participants. 
we ~creened 454 !5ubjcct~ to enrol{ if) the JJ•·st 7 ~tmly cohorts 
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0 20 suojects) betv;e~rl [1ebruary 2000 ~nd .April 2002. 
1l1l~ ~tucly pertains t~) the initial ~\ mo•Hh~ (pha~e l) of the 
~tud.y !ot.crvcntion, whio:.:h wns completed by ~ total ~lf 
I 02 ~11bjc:ct~ (~5%). After e:!1clusion for mls..~lng c;lat.~, 96 ~ubject~ 
wefc availahle fur anal.ysi~. A !o"·er b:.sdlnc d!a~tollc hlcmd 
press11«: (13P) w-.. ~ the only baseline cluractcri.stlc tll~l.( ~lit'f'en:cl 
betw~n the ~uhjc:cLo; anal.yzed ill:'ld the 24 <:lropol•t~. Subject~' 
.flow throu~h the: .study is shown in Flglt.~~~ l. 

1hc: Study beginS With a 5-d:.y ~C~h;lcntlal retreat lbr 
education ~.nd monitoring the: initiation of the lif-estyle change 
irucrvco.tlon~. During weeks 2 to 12, subjects are on·slte twice 
wcck:ly. 1 lJ(mr~ c:ach ";~it, fm SuJ)etvisecl exct•cisc ancl yog~ .• 
gro11p ~11pport, and mo=-als with educational. lcet\u~s. Th<: ~tncly 
lnt.crvcntinn consists of ultrtdo~·-.f:tt diet (.:510% total c~lorlcs a~ 
fat, 5-1 0 m~:~ chole~terol/d, ~oy and Ieg\lm<:s 01s th<: prot:eln 
source, limited confat dairy proch•cts, ~5·50 g of fiber, and 
>-:5 sc:nr:ings of fnlit and vegetables d~.Uy), acroblc exercise 
(180 min/wk). group support 1<:<1 J:ryr a psychologl!:it, and yor.ta 
(poses, deep r<;l~.xatlon, meditatiCJn, guided ima~ry. brellthing 
f:o~ 60 mln/d). 

Data collection ond onolysis 
Outcome variables measured at baseline and 3 months 

included BP, heart rue, weigh!, and body mas~ tn<lex (l3MT) by 
a factory-ealihrated Ta11lta Body Composition Analy::r.c~ (Moc:h::l 
TBF·300A; Ta11ira, 'folcyo, ,Iapan), percentage of body f~t (3·sitt:: 
skin fold caliper amtlysls 01s <lcscr.llx'c:l by J'ol.loek ct ~1 1 01). tltnc:s~ 
(peak n1etabolic equivalent [MET] level ;tcl.llevc<l on ma:ll:imal 
trc;~.dmill cxcrcl:">e tc:;t:;), and fastln~ pla.o;m~I lipids (total 
cholestc:rol, LDT....C, HDL-C, triglyceride.s). Medications were 
assdsed at baseline and illl.y changes in .medications o.r dos~gc 
were qt1erled on a weekly b:~sl~ by scmly"s\lbjc:ct case 
manage~. Total cholesterol, LDL, HDl .. :rnd t'l'lglyc<:rlclc ~h•c~ 
WC.I:C directly ffiCllS\Jrcd on a C013~5 J:NTP.GRA. lmalyzc:( 
(Roche {));rgnosr.!c,, Jndl:m~poll:!l, 1N), C:~lc\lln.tlon~ were made 
for non-HDt-C (tot::l.l - fJI)l..-G) and trlglyce(iclc:-HnL ratio. 
Conscc:utlvc lillbfccts l"' the: Initial 2 cohorts had ha~~linc: ~md 
3-month .sera malyzo:d jor apolipoproteins (npos) A-l, A-.1!, 
and H. Paired basdine alld 3-month samples were ~tored at 
-70'·'C ~.nd sim\llt:rne<lusly ;~.n::r.Jy7.ecl uslt.Jg m::pi:J•'Oil:l~~lc:~ :.~m•.l
y~ls on a COBAS Fara IT anaiY7.c:1' (Roche) by turbiclomc:tric 
immunoa5say. Nutritionist V software (Ven.<:ion 2.2: FirSt 
DataBank, s~n llnmo. CA) W:IS llfiec:'l (() amtlyze 3·cfny fOl,l{l 
records at b;~.scli.nc and weeks 8 throtlgh 12. DaHy pci'I>011:1.l 
adherence log~ were ao;,csscd fl>~ compliance r.o the prc5c;rlbcd 
cllct~ry p:~tt:cm (weekly pcfccnt:lgc of avoid:mcc of meat/ 
poultry/fi~h or of added oils throughout phal\e 1) and =~rci~c: 
(weekly minllt.es oF stmctured exercise activity durin~ week~ 
S throu!!h 12). 

Stotisticol methods 
SUbjects who comJ'[eted the 3·moutll intervention and who 

had complete nutt'ition :rnd cxc1~isc compliance d~t~ ~~~ 
incl1tdcc:l h' thls analysis (n = 96). T.h.c ;r.poHpoprotdn 
snl,analysls lnchl(l<~d 3 I subjects aficf ;~cco\mtlng fof dwpo\lt~ 
(n "' I 0), mi~~inJ;t paired lahorntory ~ample~ (n = i). and 
inc:omplcrc compll:mc:c cl:•t~ (n = 2). Ch;~oges in. outcome 
variahlc:~ ho:tween ha~c:llnc :md 3 montll~ were cvnlua.tc<l 
ttsing either a pnired t te~<t or Wilcoxon ~iJ:tned rank te~t. a.o; 
:1pproptiate. Conlp;lrison of the int~rventicm effect bc:twc:cn 
.F,:m11ps (statin \l!'IC ~ no stntln tl~ Ol' ~.J)O[ipopr.oteifl vs no 
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· t.:.bl~!·!~ :~~sd1~~ :chcr~~ia\~itc~:,~l ~~.;?i:~~r!~~~~a~rs: 
Vt~riGhles (n ,. 96} 

Mole 
Age (mean ± SDI 
Race 

White 
African Americr:m 
Ot~er 

Diabetes 
Hyperto"sion 
Coronary di!ease 
Stcrtln use 
Employed 

68 
61 :t 11 y 

83 
13 
4 
17 
64 
6B 
71 
44 

apolipoprotein a.nalysi.s) Wll5 pcrfo~med with a r te~t or 
Mann.~W.hitney V test fof l.ndcpcndc:nt .F,:mup~, as appropriate. 
To (~,_plnrc the inftuc:nce of exerci~e and diet on H.Dl,.(.: 
chan~c:~. a 1-'lll'ay anal~is o.f ~·atiancc with ~dju~tmc:nt f(Jr 
multiple ctJrn.parisons was performed on 4 g~.-ou_ps ~lete~minc:d 
on the ba~i~ (){ exercise tjme artd decre<tse from b~scllnc in 
percentage of .fat of total caloric int<lke for the c;r~tlrc ~tudy 
population.: group 1, exercise t'irn.e ::u1d pet·ceomgc o.f fat 
decn:a.so: lc:s~ than median~ group 2, exercise time .less t:han 
median and percentage of rat clccrc:~se gi'COltcr t!Ja.n median; 
!;rOup 3. exercise time greater lh:ll'l mcdi~n ~.nd p~~~cc;:nta~ of 
fat decrcase l.css tlm.n mcdl~rt; :md group 4, c:xc:rci~e time 
~nd pcr<:cnt,•gc o.f fat <:lcc«:asc: g~~tt~r than median. Factors 
as~ociatc:d with the: cha.nge in ·nnrrc (dependetlt variable) 
wc:re explored in 11 line11.t rew:ession model cotnrolling for 
phr.;iole>gically relevant independent variables (change in 
percentage of fat intake, exercise time, MEl' change, DMI 
change) along with •m interaction te.ml for exercise ~nd 
percentage c)f change i.n fat in.t~ke (c:~Jcuhtted ;IS the cr:oss 
proc1uc( of these 2 variables) ancl r<:portc<l ~.s p~.r.t.J:•J 

corre[atton cocl'l'icicnts for siguillc:mt va('labl<:~. All !lt:ttlstkal 
anal)'!,!<:, wc;~c: pc::rformc.tl 11~In~ SPSS wftware (V~rsion 12.0; 
SPSS Inc, Chic~o, U.). Vlllue~ are reported as mean ::1: SD 
except where indicated. A 2-sided prolnbi.l.ity Vllh.tc of ~.05 
was considered smristlcal!y slgnlflc~.nt. 

Results 
Study subjects were predominantly older, white men 

with clocu.ment.ed CAD, hypertensiOll, and sta.tin·treated 
bypcrlipidr:.mia ('.I'~.ble 1). The: mean. S11bject age w::~s 
68 years, 17'Yc· had diabetes, 64% were hypcrtcm;ivc, 68% 
had chronic, stable CAD, ;md 44% wcrc .. cmployed ~t 
least part·tlmc. At study entry, >80% of subjects had a 
BMT of >2 '5 kg/m2 and their fitness, as measured hy pcak 
MET level. achieve() on m.aximal tre::u:lmill testing (9.2 ± 
2.9), wrtslcss than average for this age group.14 As 
(;IJm,P<U:t:d with the :m::r:tge US diet, the typi.~;;d :;ubjc(;t's 
ba:;r.:linc diet was characterized as low-fat (23.3% of total 
calories) and fiber-enriched (24 . .I g/d). 

At 3 months, m~:::an weekly exe~lse frequency 
was 4.8 ± 0.2 and mean weekly exercillc tinle was 
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Change 

Nutritional ehoi'Cicleri$1i~ (n • 82: 14 subjects with mis~ing baseline 3-d 
food dicrieJ) 
To!l:!l intoklll (k.l/d) 
f'ot 1% totlll intake) 
Carbohydrate 

1% total intake) 
Protein 

(% totcll il'ltCik¢) 

6769 ± 2014 6786 ± 1557 17 ± 2135 
23.3 ± 11.1 8.7 ± 2.6 - 14.7 :L 11.0" 
58.2 ± 12.1 74.4 ± 4,1 16.2 ± 11.8" 

17.6 J: 4,1 15.9 ± 3.1 -1.7 ± 4,6" 

Fiber(g/d) 24.1 :~ 13.8 ..i3,9 i 15.8 19,9 ± 3.5• 
Body tompo~ition ond BP (n • 94: ::! $Ubject~ mi!!ing body fat measure~) 

Weight (lb) 190.1 ± 45.3 17B . .t ± 40.5 -11 .8 :1: 9.4" 
BMI{kg/m~) 29.0 :1: 5.6 27.2 ± .4,8 -1,8 ± 1.4" 
P~ente~ge oF body :28.1 ± 8.3 25.7 ± 7.4 -2.5 ± 2.9• 

fat (calipers) 
Systolic: BP lmm Hgl1 31.4 ± 17.6 12:1.5 ± 16.2 -7.9 ± 16.8• 
Diastolic BP 73.9 ± 9.A 68.1 ± 8,8 ·· 5.9 ± 11 ,:3" 

(mmHg) 
Standard lipid met1~uremenl$ In - 96] 

Total cholesterol 183.3 ± 40.9 161.4 ± 36.6 -21.9 ~; 33.9• 
(mg/dLl 

LDL·C (mg/dlj 
HDL-C lm9/dll 
Triglyc:erides 

[mg/dlj 
Nol'l-HDL·C 

(mg/dl) 

1 08.2 ± 30.o 91. 1 ± 23.6 - 17.o ± 22.o· 
50.6 ~= 17.7 42.3 ± 11 .0 ... 8.3 .J: 11.3" 

166.3 ± 95.3 183.9 ± 119,5 17,6 ± 102.7't 

132.7 ± 38.5 119.2 ± 33.8 . 13.6 ± 31.5" 

Triglyceride-HDL-C 3.8 ::1: 2.9 -4.9:1: A,7 1.1 :L 3.6" 
ralio 

TQ!o;d 
cholestaroi-HDl·C 
tQtio 

3.9:1: 1.2 

Vr;~lu~~ gre P'""'ll'livd QS moon ± SD, 
"Ps.OOl. 
lP ~ .02~. 
lP • .2A7, 

A,O :~ 1.1 0.10:!: 0.6+ 

195.7 ± 80.3 minute~. Fitness improved to at least the 
50th pc.rccn.tUc M.ET .level for age w:ith an incl'ease of 
1.6 ± l.B METs (22% increa~c, P < .0005). There was no 
cl1ange in total calorlc intake, and subjects reported high 
dietary compliance, including successf\1.1 a.voidllllce of 
meat/fish/poultry 93.3% of the time and successful. 
~lvuid:m.ce of added oils 94.6% of the time. Signi:l:'lcant 
changes were made ln dletar.y macronutrlent composi
tion (Tuble Jl) with a. 14.7% ± 11.0% decn::ts<: of total 
l.ntake as .fat, a 16.2% ± ll .8% in.cttasr.: of total int:~k<: as 
carbohydrate, and ~~ 19.9 ± 3. 5 gl~t increase in fiber 
(.P ~ .001 .for all v~tlues). Body com.po:;ition and IW 
demonstra~·ed significant improvement (Table 11). 
Weight and body fat decreased by 5.9% and 8.4%, 
respectively (P < .001). Systollc and dia~m)lic HP 
dccrea~ed l)y 5.2% and 5.9%, r.espcct.i.vcfy (.P < .001). 

Lipid and apolipoprotein effects 
Ba~eline and 3-mo.n.th .lipid measurements arc shown in 

Ta.ble n. At 3 months, slgniikant decreases were 
ob:;erved Jor toml cholesterol (10% decrease), U)l.-C 

ICHP PAGE 39/43 

Mor~holl el ol 487 

(1.3% decrease), and n.on-HDL-C (7% decrease). The 
jnoporti.on of subjects with baseline l.DL-G of <l 00 rng/dl. 
lncrcased from 41% to 68% at 3 mon.th~ (P < .001). 
However, a ctyslipide.mic pattern emerged with signltl· 
c:mt 14.5% decrease in HDL-C, 9.2% increase in trigly
cer.ldcs, and significant inctellse J.n the triglycetidc-HDI. 
rati() (2S% lt.1cre:ase). High-density l.ipoprot!!l1.1 (;holesterol 
w~as reduced in 82% of the subjects who lowered their 
l.DI.-C. J.ipid mea~urement.s stratified by baseline statin 
use arc shown in Table III. There was no slgnlflc:u1t 
change in statln usc or dose. Baseline cbol.esterol, 
l.DL-C, and the cholestc.roi.-HDL ratio were lower i.o 
the. subtects on statl.nl'herapy (n = 67) compared with 
those l.n subjects not on ~tatin therapy (1l::: 29); other
wise, there was n.o lligniflcant difference: between 
groups i.n lipid variables over 3 months. Within each 
groop, changes in lipid outc(lme vari:ahle~ were signifi
cant 1md <::omparable to that in rhe entire ~tudy 
poptllation, except for the cholesterol-HDL ratio and che 
change in triglyccridcs that was not signi.fi.(:a,nt in the 
~mall group not on statim;. 

.A consecutive subgroup of partlcipants (n .., 31) had 
additional sen1m llllalysis of apolipoprotein concentra
tions (Figure 2). 'Their changes in. dietary fllt ;111(1 
e:xercise time were comparable to the ovemll cohort. In 
parallel wit.h the decline in HDt-c, a.po A-I significantly 
decreased by 8.0%, whereas ~tpo A-II lr;:vr;:Js showed a 
non5ignificant 2.6% dccrca5c (P = .127). In contl"'<1St to ~• 
13.8% LDL-C .reduction, apo B decreased only 2.3% 
(P:::: .064). These data l.ndic!lte relative apo A·II 
enrichment o.f HDL-C an'l apo B eoricllment of LDT~C. 

Interaction of exercise and dietary fat intake on HDL-C 
Median. e)'(ercise time ~luti.ng the StlJcly was 194.0 

(ro~nge 36.0-479.4) roin/wk ~•nd medi~tn. cb~l.l'lgc in 
percent.'\ge of f~.t .int;l.kc was -1:$.0% (t'llnge -65.0% to 
2.0%), Fo1,1r s~Jbsets l)f StJbjr:r;:;tli were rna.de b;~t;e!.l. upon 
(;Qncurrcnt chan.~cs in these 2 variables; group 1 
(exercise time and pcrccn.tage of fat change less than 
mcdlan); group 2 (cxerclse tlme less than median and 
percentage of fat change greater than media.n); group 3 
(exercise time gr.~~tertbnn mc::dian and pern:ntagc:: off.tt 
dccre;t~c less than median); and group 4 (<.:xcreisc tlme 
and percentage of .fat change greater [han median). 
Change in lipid and 11ody composi[i(ln variable~ within 
each of the~e 4 sub~ts a.re sh(JWn in Table JV. The 
subjects who both exercised and c:ha.o.ged their diet the 
least (gr<)\IP J.) demcmstr:ttc::d the smallc~t HDL-C change 
(Figure 3). In comparison, t11c largest HDI.-C dccrca!'c 
was observed in group 2 subjects who excrclsecl the 
least ye[ reclucecl theit dietary flr.t int:tkc the m<Jst 
(P = .026 vs g.roup 1). In both groups with e.Jt.ercise 
kvcls grcatc1· than the median (gro~1ps 3 and 4), HDL-C 
decreased sigriif:icantly from baseline.: (- 7.1 ± 7.9 mg/di., 
P < .001) ~tnd to a 5imila.r dc:grcc, regardless of the 
change in. dic:tl\ry fat intake. A linear regression model 
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· 't~~!edtK' Lipi~· t;esuhs ~~·ri:itiHeo:Fby stolln ·u5~: , ' • 

Variable (mg/dLJ 

Chole~te.rol 
LDL-C 
HDL·C 
T rigly<;erides 
Non-HDL·C 
T riglycerlde-HDL -C ratio 
T oto1 choloMcroi-HDL·C ratio 

Value• arc prco~ntcd as m~n i SD. 
•P ~ .001, b~1dri'IC! V(lr~ut 3•mM1h. 

IIG&aline 

170.6 ± 35.7 
99.:2 ± 2.5.0 
48.8 ± 14.9 

171.0 ± 95,0 
121.8 ± 33.3 

4.1 .l 3.1 
3.7 ± t. 1 

·W .-:: ,001, ~fin~ ,;tcrlin u:s:.r. vc~u.o;, no !iitafin us~. 
,fP .. • 004, b:uclin.:. v.:.r.us 3-month. 
~p ~ .0.5, bo~elin~ V!Jrl;V~ 3-mon1h, 
II P • .04, basr.linc v!>nus 3 -mon!h. 
1'P .., .063, ~selin' ven;u~ 3-mon1h, 
liP • .024, boseli.,e •latin us~ v!>tsu~ no >!crtin "'"· 

• ·~ ,.,,. 1', ' 

::: 
.. ,.· : ... :·:·· 

Stati n use ( n "' 67} 

3·m 

150.41 31.5 
83.7 ± 20.4 
41.0 ~1: 10.5 

1 87.1 ± Jl1.2 
109.5 ,I·; 28.6 

.5.2:!: 5.1 
3.8 ± 1.1 

ICHP 

----
Change 

- ?.0.2 1: 8.3• 
-15.4 ± 20.9• 

.. -7.9 .1. B.6• · 
16.1 ± 80.1~ 

-12.3 J: 26.5• 
1.2±3.6• 
0.1 J: 0.7 

,"'•' .... 
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fr:brLitJry 2006 

No stat;n use (n "' 29) 

BGselina 

212.7 ± 37.3'1 
129.0 ± 30.6t 
.5.4.6 ± n.a 

155.6 l; 97.0 
158.1 ± 38.1 

3.4 ± 2.5 
4.3 ~; 1 .3# 

186.8 ± 35.3 
108.2 :1: 21.7 
45.2 ± 1 1.8 

176.6 :1! 138 . .5 
141.6 ± 34.8 

4.2 ± 3.9 
4.3 J: 1.2 

----

-25.9 ± .4~ .. 7j 
-20.8 ± 2.4.2• 
-9.3 ± 15.9• 
21.0 ± 143.6 

-16.5 ± 41.211 
0. 9 J: 3.611 
0.0:!: 1,0 

180~------------------------------------------------------------., 
11!10 

14(.) 

ApoJipcprotoln '!!! J.DL~ 

Bosellne end 3-month opolipoprotein, LDL-C, and I-IDL·C levels in o COI'I~eeutive subgroup of porficiponts (n ~ 31 ). 

controlling for changes in percentage of fa.t intilkr:., BMl, 
.fitness kvel (MET level), and self-reported cxcrci5c time 
.found that r.he recluct·ion in percentage of fat intake was 
the only v,~ri.abll: with a significant direct relationship co 
the decr~~se in HDL-C (r = .27, P"' .025). 

Sex effects 
Men and women had llimi1ar demographic chHractcr

istics, :Lithough there was ;~. t.re.od .for il higher pc:rcc:ntage 
of men to be white (87% vs 76%. P = .181), have CAD 
(73% vs 59%, P • .l50), illld be cmploycd (53% vs 26%, 
P "' .07). Thcrt~ was n.o di.ffc:rcncc .in reported exct·cisc 
time or percentage of MET tmprovcmcnt. However, .men 
had signHkantl.y hi.ghcr M.ET levels [han women nt 
baseline and 3 months. Men had signlflcantly higller body 

weight than women, hut basellne and 3·.month changes in 
BMI W(~rc comparable. Women .had higher perL:entage of 
body fat and greater percentage. of body fut loss thAn me.o 
( -3-7 ± 2.7 vs -1.8 ± 2.8, P = .003). l•otal caloric and 
fib<·:r i:o.takc ~rc grc~.tcr i.n men than in women at basc
.line and 3 m.<mths. A trend fo.r greater dietary fat rcc\uc
tion Wits found forworncn comparcd with men ( -18.0% ± 
9.6% vs -13.1% ± '11.2% ofr.ota.l caloncs, P"" .053). 

1l1e only li.t:'id para,mr.:tcT dcmo.nstrnting sex differences 
was HDt-C, which was signlficantlyhigher:lt J-,a~eline a.nd 
3 momlls in women. ;tud dec.n::ai!icll more ln women than 
men at 3 month~ (-13.5:!.: 15.9 vs -5.5 ± 6.4 mg/cll, 
P "" .006). The intluc.ncc of exercise and dietary f~t 
fC(lucti.on on I-IDL-C levels, as shown in Figure 3, ll,rt 
di.rcct.ioually uncha.nged with Ol'IY men in the lmalysis. 
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T~b·e·lY· .b~id;cui~':.&:id~ dotr1pos~i6nia:Hdngeii~; dil)\·ti~d e~#ic:r~~ ~~o~bgro~~~ . . . . 
: ···•· • ........ · . . :: . ~~~up l (n = •14) ~~up 2 (~u 28) Group 3 (n = 21) Group 4 {n = 19) 

Exercise time (mini 
Decrease il' per~~nl'age of 

dietary fat inteke 

133.5 ± 14.3 
-6,5 ± 1.2 

5.4 ± 12.6 
-6.0 ± 4.9 

139.0 :t 8.8 
-?,2.1 ± 1.6 

--33.5 ± .1.4 
-20.0 ± 4.5 

248.7 ± 13.8 
-5.4 ± 0.9 

-23.5 ± 6.8 
-17.9 ± 5.1 

272.6 :~ 16.4 
"-20. 1 ± '2.7 

-30.2 ± 5.3 
-23.8 ± 4.4 

P(ANOVA) 

Totcl cholesterol change lme/dl] 
LDL-C ehonge (mg/dLJ 
HDL-C change (rng/dl) 
Triglyeeride chenge lmg/dL) 
METchenga 
Weight ~hange lib) 
Percentage of body fat chcmge 
BMI chang9 (kg/ 1'11 2 ) 

. '2.5 ± 2.0 
87.1 ;I; 48.2 

1.6 ± 0.4 
--7.4 ± 1.6 
-1.1 J.: 0.6 

.... 13.5 ± 3.0 
21.9 J; 14.2 

1.5 :t 0.3 
.... 12,6 ± 1.9 
-3.8 ;I; 0.5 

.... a.o ± 2.0 
3.8 ± 13.6 
2.0 :t 0.5 

.... 10.6 ± 1.9 
-2.1 ;;!; 0.7 

--8 . .d ± 1.5 
5.4 ± 21.8 
1.3 ± O.A 

... J6.S ± '..1 
-2.6 ± 0.4 

.003 

.128 

.035 

.060 

.650 

.023 

.019 

.013 -1.1 ± 0.2 -2.0 :t 0.3 -1.6 :t 0.3 -2.5 ± 0.3 

Values oro pr~;">~ntr.d ,,. mecm :I; SD unl~~ Qlhvrwi•r. nett.:!. ANOVA, An<Jlysi~ cf varionoc. 

lnRuel'!o:e of e"err::ise end dietcry Fat raduction on HDl·C levels. Group 1 (exercise lime ond percen\tige oF Fct chenge less than medit:~nl, group 2 
(exercise time less thetn median and percentage of fat change grec.ter than median), group 3 !exercise lime greoter than median end pereeniCige 
of fct decrease lass than median). Clnd group 4 (e)(ercise time and pereentage of fot o:honge greater !han median). Group~ 3 and 4, P < .001 
compared with ba!leline. Asterisk, P .. . 026 versu~ group 1. 

An itnalysis with only women subjects demonstnm::~ 11 
similar pattern, but no1.1e o.F the comparisons arc signif
icant because of smatl number:; in e~ch ofth e 4 categories. 

Discussion 
Our findings show that in a population with st.abl.e 

CAD or coronary risk Factors, 3 months of participation 
in thi~ Hf~scyle rnodifi.cation program resulted in sub· 
stamial improvements of body co.mpo:;itio.n, :F.H', :tnd 
tltncss, ;•s wc:ll ~s tut;d and I J.Jt-C. Some Of these ch:tngcs 
riv<~l what is llbServed with phnr:rnacologic:: treatment. 
Moreover, the improvement i.o total ;md LDt-C: occurred 
regardless of whr:thc:r subjr:r,;ts wr:re Htk.ing Hpid"lower· 
ing dn1gs. Without l\ chan.gc in. c~loric inr.ake. impro,.e-

mem In body compo~ition c;m be attributed to increased 
~:.:xerdse. Howeve1~, despite frequent ~.erubic exet'Cisc in 
an amount conside.rabl.y greater than the commonly 
rccornmc:mled g1.1idelin.e (.)f 1 SO min/wk, this ultro.l.ow-fat 
diet wa5 associated wi.th a signiftcam reduction in 
H.DI..-C. Furthcrrmm.:, these changes were associated 
with advet-sc changl~s in the apolipopmt:ein pro.fllc 
includittg preferential reduction i.n apo A-l, ancl ::~. relative 
enrtr.:hment of LDL-C with apo B mnsistc:nt wi.th the 
generation of small dense LDl-C partkh::~. These dara, 
from an l.ndependcntly r.:omh.1ctr:d, Omish·typc .lifestyle 
intervention study, support conc.:cm~ about tl1e role of 
ultra! ow-fat diets ln cardiovascular prevention .. (> 

Simlla.r flnd!ngs in standard lipid mr:.ltS\lrcme!l.tS have 
heen 1~eported .trom the Omish .Multicenter Lifesw.le 
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Demonstration Project. In 333 pa.tient:s studied for 
3 .mon.ths, HDJ.-C der.:rc:aS(:(.J 11% and LDL d«.rt'll!ic:d by 
14% from baseline valucs.4 In the same sn1dy, although 
men had reported significantly more aerobi.c ex:ercise 
th;m women, their HDL-C decline was not significantly 
diffc.rcnt ( -11% men, -7% women), which l!uggest!'l that 
e;~een;ise did not .modulate HDl-C levels in tha.t setting. 1n 
rhe original Omish study of only 23 pat.ient~. HJJJ.-C 
decreased 27% within l month of the in.troduction of a.n 
ul.trnlow-fa.t diet llnd stre~~ management intervention 
without cxcrcisc.15 This supports the hypothcsill that 
exercise may otherwise Hmlt what .might be a more 
substantial reduction of HDL-C on an uJtral.ow-bt diet. 

Adverse r.::ha,ngc:~ in the apolipoprotcin pattern arc of 
additional concern. The Lifestyle Heart Trial r.eported 
apolipoprotein data in 20 patient.'!, including only ~tpo 
A·I and apo n measu~:es at noncompat9ble time: points 
(1 and 5 years) to ours (3 months). M Arter l year., HDL-<: 
and apo A-I had !ltatisrically nonsigni:fiCll1.'lt de<:t"eltsr.::; of 
10% and 2%, .-espectively, whereas LDL-C and apo B 
significantly <let.Tcascd by '!iO% and 23%, respectively. 
Our :;tudy, and a smaller study of Parks et a116 using the 
O.mish model, (:onfinn the!IE: changes and i:n.dica.te ~ shift 
toward a more atherogenic, small dense LDL-<: J?hcno
type. Th.e .r.e,lut.'ti.on~ in HDL-C observed arc partlcui:trly 
not:tblr:. in light of the large amounts of aerobic exercise 
reported. As our snwdy shows. exercise appears to 
bhmt but not neg.'ltc the adverse Impact of an ultnii
I.QW-fat diet on HDI.-C k:vt:ls, con11istent with the known 
but modest effect of exercise 01.1. HDJ.-C. A Ja.rge meta
analysis reported an a.vemgc 4.6% increase In HDt.C 
wlth exe~:cise ttai.ning.17 However, translation of this 
result to 11 multidimensional lifestyle progra.m tequires 
consideration of the effect on other fil,ctors, such as the 
known negative short-term e.ffe<:t of wcigllt loss on 
HDL-c lcvcls.H1 Greater weight loss rn1ty potentially 
explain the sccmlngly paradm:ical effect of a higher 
~mo\mt of exercise resulting in a. grc:utcr decrease ln 
HDL<: (group 3). Further stut:.lir::~ including asscs~menL'!I 
of exercise intensity, a. potential modifier of the HDI. 
cftcet of exercise, u,J:z.l'),:m and examination of tbe 
changes Jn functionality or efficiency of l-TDI.-C in 
•·everse cholesterol transport would be of intcrc!>"t. 

Wllcthcr HDL-C reduction wmdd confer an adve.t'8e 
c:ffec:t on cardlOV'.l.'!ICUI~t risk in the context of concur
rent favorable effects on. thr:: lipid profile and otl,er 
cardiova.~cular tisk v:t.ria.blc:; is llllknown. Tn gener.:1l, 
each milligram per deciliter increase in HDL-C concen
tration is helieved to r.:onfc:r a 2% to 3% red\1ctio.n .jn 
cardiovascul~r rt~k. 21 Ultralow-fat diet proponents have 
emJ?hasi7.cd that conch,tsioos about increased cardio
vascular ti:~k r::mcrgc from trials where t\\t. iot-tk.c is 
typic.:a.lly in the nmgc of 30"Ai to 40%, However, in the 
yearR since tbc.sc ultralow·fat diets were championed, 
the lnck of suffi.dcm Jong-te:r.m c:ffic.tcy studies ltnd thr: 
potential for metabolic cly!;lipldcmi:~ and nutrient lnad-
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equacie!'. mitigate against their recomn\enclation in view 
of n.c:w scientific knowledge about nutrition in the 
treatment and prevention of car.dlova!lcular disease. 

Study limitations 
Our study has several limitations including the 

:~.hsence: of a ranclornl~e:d c:omrol group, small propor
tion o.f female subjects, short srucly duration, inability to 
evaluate apolipoproteins for the entire study population, 
110 diret."t mc:asurcmc:nts of lipoprotein ~trticle size or 
density, and the usc of subject-reported exercise time 
compliance. without ex:ercise lntei'JSity data. The 
3-mont.h time l.otet:Val is sufficient oo ~•ssess the impa.cr of 
the low-f;tt diet on lipid parrunctcr.;11; however, lon.gcr 
tcnn !>1:Udics may be warrntlted to determine the effects 
of 5Ulltained carcliova.scula.r .fitness with stabilj::-.ation of 
weight loss. The question of c:x<:rdsc: training intc'.n:.ity 
and do.~e would be bette~: substaJJtia.•:e(l by SU!>C:t:Vised 
ex~rcise sessions and/o.r use of a tk:vk'<: that .n~co.nl5 
e:!t1!rcise time an.d intensity. Also, the compl.exity of a 
multi.compom::nt intervention makes it difficult to 
account for the Jmpa~:t of Jndivicltutl components 
on outcomes. 

Conclusions 
An ultntlow-fdt diet, in the S<:t:ting of a multieompo· 

nen.t lif-estyle intc:m:ntion that also includes moderately 
high doses of structured exercise, te.,'tults in a shift 
toward a df51lpidemtc IJpid profile indudin,g modcrnte 
reductions In BDL-C. Although this effect appears to 
potentially be mitigated by very hlgh amounts of aerobic 
t."XCn:isc, it is not prudent to recommend tbis clier.as part' 
of a lifestyle interven.tion fot coron;tty risk reduction. 

We tbank the staff of the Coronary Artery Disease 
Rt'Versal Program (Au4ra Ni:«m, MPH.: Mariam 
Kashanf, CRNP; Grar..e Nmtbt'U/J, CRNP; Tim Dars~; 
Rar:hel C..reetle; Nicole ]ar:k~<ron,·l!mi~y Tarleton; .Ellen 
Turner; anti Melissa Walker). 
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